





Standard Size, 9 x 12. DECEMBER 25, 1902. Price Ten Cents. 


AMERICAN MACHINIST. 


A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 
ISSUED WEEKLY BY THE HILL PUBLISHING COMPANY, 
Vol, 25. WORLD BUILDING, NEW YORK. No. 52. 





Index to Advertisers and Classified Index Following Reading Matter. 


| ‘ : 
(. | eal ‘ it poe ) m 
; e ; = | : 

ee af | é >. al : 


— 
© 


- St ea 
—_— ‘a ’ 
a 




















TOOL STEEL LIMIT. 


Will the lathes you are operating get out 
of the latest and best tool steel all it will 
stand? We make lathes that will. One 
tool steel was recently tested up to 1'76” of 
cutting speed per minute on one of our lathes. 
SIZES: 14 inch swing to 48 inch swing. 
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Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO, U.S.A. 
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SAMPLES OF WORK FROM 


P.&W. THREAD MILLING MACHINE 
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Send to New York Office for Illustrated Booklet ‘ 


PRATT @©@ WHITNEY CoO. 


136-138 Liberty St., New York. WORKS: HARTFORD, CONN. 


OFFICES: 


Boston 144 Pearl St. Philadelphia: 21st anc -* aS alle »whill Sts Pittsburgh: Frick Building. Chicago: 46 South Canal St. 
St Louis: 16 North 3rd St. Dayton: 152 Salem St 











December 25, 1902. AMERICAN MACHINIST 3 


NBW MODBL : 
TURRET LATHES 


Built in Five Sizes: 
5-8x 41-2” 1x10” 1 1-2x18” 2x26” 3 1-8x36” 
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2x26-inch New Model Turret Lathe. 


THE IMPROVEMENTS incorporated in the ‘‘New [lodel’’ Turret Lathes make 
possible greater accuracy, capacity, convenience and durability. It has 
been demonstrated that these machines can be set up for given work in less 
time and with less expense for tools than any other machines of this class. 


The above illustration shows machine equipped with multiple tool with two 
tangent cutters, a multiple tool with two radial cutters and a squaring 
and recessing tool. Send to New York office for illustrated booklet. 





Pratt « Whitney Go., 


136-138 Liberty St., New York. Works: Hartford, Conn., U.S.A. 


OFFICES: 
Boston: 144 Pearl St Philadelphia 2ist and Callowhill Sts Pittsburgh: Frick Building Chicago: 46 South Canal St 
St. Louis: 516 North 3rd St Dayton: 152 


Salem St. 
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THE STORY OF THE 
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CHAPTER TWENTY-FOUR. 





About Resolutions. 


Presently the time will arrive when people ‘‘ resolve ”’ 
things for the new year, ‘‘ resolve’’ to do or not to do, 
this, that, or the other. 

A resolution which could stand at the head of all 
others—so far as applies to you—might be, a resolution 


to instail a ‘‘ Flat Turret’’ Lathe as soon as fast freight 























TOLD IN A DOZEN 
OR SO CHAPTERS. 


can get it to you; to the end that at the close of the 
coming year your bank balance take on a _ healthier 
and weightier look, and that old man, Possible Deficieny, 
be chased to the thick woods. 

Remember, you are asked to install the ‘‘ Flat 
Turret’’ for your own good; we win once, you win 
all the time. You take no chances, there is no gamble 
in the ‘‘ Flat Turret’’ proposition so far as you are 
concerned. 

The ‘‘ Flat Turret’’ comes onto the floor of your 
shop guaranteed to a certain performance and a 
certain saving, amounting to from 50° to 80% on 
certain kinds of work. If it fails in the guarantee, 
you are not asked or expected to keep it. 

The ‘‘ Flat Turret’’ takes any length rods, of any 
shape, rough or finished, and produces work coming 


”” 


within 2” diameter by 24” long in duplicate, down 
to as few as six to ten pieces, and affords a saving 
averaging 70%. 


Treatise on the ‘‘ Flat Turret’’ comes on request. 


ONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT, U. S. A. 


ENGLISH OFFICE: Jones & Lamson Machine Co., Exchange Buildings, Stephenson's Place, Birmingham, England. 


Germany, Llolland, Belgium, Switzerland, Austria-llungary and Italy: M. Kkoyemann, Charlottenstrasse 112, Dusseldorf, Germany. 


France and Spain: 


Ph. Bonvillain, 6, Rue Blanche, 6, Paris, France. 
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Lathes, 14 to 30 Inch. 








14-Inch Bradford Lathe. 


This 14-Inch Lathe is a convenient and accurate machine 
for the tool room. The highest class of skilled labor is put 
on these lathes, and on work of a specific nature the degree of 
accuracy obtained from them is as near perfection as is possible 
to attain. These lathes, when so ordered, are also supplied 


with our . 
Improved Taper Turning Attachment, 


Draw-in Attachment, Wire Chucks, 
Oil Pans, Etc. 








SPEGIAL DESGRIPTIVE GIRGULARS 
MAILED ON APPLIGATION. 


Bradford Machine Tool Co., 


Cincinnati, O., U.S.A. 








PaciFic Toot & Suppiy Co., San Francisco, Cal., Agents for Pacific Coast. 
Foreign Agents.—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow, Newcastle-on-Tyne 
Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg, Brussels, Stockholm 
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EW RADIAL DRILL DESIGNERS of to-day realize that the twist drill—the tool 
most commonly used in Radials—is much more efficient than it was in its earlier 
days. To illustrate: 15-16 inch holes are now drilled in steel rails under a feed of 

.02 in. per revolution. For such work and for drilling in cast iron, as well as for either 
boring or reaming, the feeds on any Radial other than our own are utterly inadequate. 

A striking example of the importance of providing the Machine with a wide 
range of feeds is shown by the loss incident to dropping down a single 
feed in drilling a 34-in. hole in cast iron. The correct speed for 
this work is 171 revolutions per minute. If the drilling 
be done under a feed of .007 in. per revolution in- 
stead of .or in.—the finest feed that should 
ever be employed in drilling a 34-in. 

hole in either iron or steel— 
the spindle advances 
in ten hours 
through 











TALK 


ON 


RADIAL 
DRILLS 






less than 
60 ft. as com- 
pared to 85.5 ft. that 
it would pass through under 
the faster feed, thereby entailing a 
direct loss of exactly 30 per cent. 

The New Bickford Radial is equipped with 
speed and feed boxes’ which _ provide _ suitable 
speeds and feeds for ALL classes of work. Our Booklet 


“56 POINTS OF VANTAGE” 


describes the Machine in detail and it’s free for the asking. 


The Bickford Drill & Tool Go., 


F¢ Tr N AGENTS—Schuchardt & Schutte, Berlin, Cologne, St. Pete - -- s, Stockholm, Vienna, Brussels and 
New - Adphe — ens, Paris, France Charles Cl urchill & Co., Ltd., ndon, Birmingham, Manchester, New CINCINNATI, posing 
castle-on- Tyne and Glasgow. F. W. Horne, Yok« heme, i pan 


39 A 


TO THE NEW BICKFORD RADIAL. 
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A New Record. 


Here is a job of milling 24 teeth at a 14 degree angle in a tocl steel blank 5'% in. 
diameter by 7'% in. long turned up from an unannealed bar. The grooves are ' in. 
deep, 34 in. wide at the top; the stock was removed at one cut at a table feed of 
34 in. per minute. They were finished at a table feed of J 5-64 in. per minute. This 
beats all records even over larger machines of other makes used by one of the best 
known cutter makers in the world and resulted in this statement: ‘“‘ We are very 
pleased to state that after a very thorough test, we are quite pleased with it, and should 
we order any more Universals we will favor you with the orders for machines exactly 
like this one.” 

Another cutter maker has bought two machines likewise equipped. 

It’s the strong, stiff “CINCINNATI MILLER” with Special Spiral Cutting 
Head and geared feed that did it. Do you have any use for record making machines? 


Ask for our pamphlet, showing examples of rapid milling. 


The Cincinnati Milling Machine Company, 


CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg. Brussels, Stockholm and New York Adolphe Janssens, 
Paris. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. The Niles Tool Works Co., 23 Victoria St., 
London, S.W. 
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THE NEW 


“AMERICAN” 


18-INCH LATHE. 





Has a rapid change-gear mechanism through which a range of 
forty-four changes of thread@ is instantly and easily 
available, while the machine is in full operation and without 
the removal of a single gear. 


A lathe of exceptional productive capacity, with a strength and 
rigidity sufficient for the heavy strains induced by the increased 
cutting power of modern tool steels. 


The ‘‘American”’ Lathe Pamphlet gives the full de- 
scription. Also— 


PLANERS, SHAPERS, DRILLS. 


The American Sosctonen, 


Tool Works Company, U.S.A. 


New York Store: The Fairbanks Co., Elm and Broome Sts. Boston Store: 36 Federal St. Philadelphia: The Fairbanks Co. 
St. Louis Store: 720 N. Second St. Pittsburg Store: Empire Bldg. Detroit: C. C. Wormer Machinery Co. Minneapolis: The 
Northern Machinery Co. Chicago Store: O. L. Packard Mach'y Co., 34-36 S. Canal St. Milwaukee: O. L. Packard Mach'y Co. 
Birmingham: Milner & Kettig Co. San Francisco: Henshaw, Bulkley & Co. Toledo: National Supply Co. Cleveland: The Strong, 
Carlisle & Hammond Co. London: Alfred Herbert, Ltd., 7 Leonard St., Finsbury, E. C. Coventry: Alfred Herbert, Ltd. Berlin: 
De Fries & Co., Act. Ges., Kloster Strasse, 13-15. Dusseldorf: De Fries & Co., Act. Ges., Graf Adolph Strasse, 83-87. Paris: 
Roux Freres & Cie., 54 Boulevard du Temple. Vienna: De Fries & Co., Act. Ges., Eschenbachgasse, 9. 
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The Happiest Handling 
Of Heavy Work 


comes thro’ the use of the lathes of Schumacher & Boye, that have had | 
deliberate painstaking design and building to this one solitary end. 
These lathes are heavy lathes where weight counts to counteract 
possible strains; iron is used to a practical purpose and not to carry the 
impression of weight. : 
While S. & B. Lathes represent the extreme in lathe accuracy and 
convenience, this accuracy and convenience does not come thro’ the use 
of dainty, easily broken attachments. Every part of an S. & B. Lathe 
is strong and sturdy, is built to resist things, built to last forever. 
There is a certainty that work will be finished when it is put on an 
S. & B. Lathe, and this certainty might be a good thing for you to con- 
sider and keep in mind. 
A few of the many features entering into our 36 in. and 42 in. lathes 
are: the double apron to prevent overhang, power angular feed of twelve 
inches to compound rest, the patented instantaneous change device for 
feeds and screw cutting, and a number of others described in our Book. 


~~ re 


Schumacher @ Boye 


Engine [athes 
Cincinnati, Ohio, U.S.A. 
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BRANCH OFFICES: 47 Grosvenor Chambers, Deansgate, Manchester, Eng. 


Head Work and Hand Work Saved by Machine Work 


when the Oliver Saw Bench 1s used in your 
pattern shop. The head work is saved by not 
having to figure those difficult compound angles. 
Just go by the dial and you'll be right, within 
three-thousandths of an inch. The hand work 
is saved by doing your sawing in a mere frac- 
tion of the usual time. Either cross-cut or rip 
saw is brought into action almost instantly, by 
the simple turning of a handle, and the machine 
doesn’t have to stop for the change either. 
Both these savings resolve into savings of 
time and money. We don’t suppose you have 
any objection to reducing the cost of your pat- 
tern making; especially as the patterns will be 


more accurate. Our Saw Bench Circular describes the 
many good points that have made us many good friends. 


American Machinery Co., 
20-82 MILL SF., Grand Rapids, Mich. 


Oliver Saw Benches, Hand Jointers, Band Saws, Wood Lathes and Complete Pattern Shop Equipment. 


Also Fenwick | reres & Co., Agents, Paris, Drussels, 


Milan, Zurich and La Chaux de Fonds, Barcelona. 






































Five-Foot Universal Radial Drill 


The Fosdick Machine Tool Co., 


Cincinnati, Ohio, U. S. A. 


New York Office: 126 Liberty Strect. 











With 
Swiveling 
Head. 


This Tool 
Has Many 
Desirable 
Features. 


If you want a tool for 





hard, accurate and rapid 





work try one of ours. 
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Rotary Planers, 


Built on turntable or plain, either electric or belt driven. 


Newton Machine Tool Works, Inc. 
PHILADELPHIA, U. S. A. 


NEWTON 


Cold Saw Cutting-Off Machines, 
Milling Machines, 
Slotting Machines, 

Locomotive Shop Equipment. 


Boring Machines, 
Portable Electric 
Driven Tools, 








Built in 7 sizes, with 24”, 30”, 
36”, 42”, 48”, 54” and 60” Heads 









The Dies in the Head of the Adams 











over them. All details in book. 


Bolt Threaders 


have all the advantages of both open and solid 
dies without the disadvantages of either. 
cally they are solid dies with the advantage of 
releasing bolt aiter threading, thereby prevent- 
ing the stripping of threads by running back 


Practi- 


Detrick & Harvey Mach. Co. 
Baltimore, Md, U.S.A. 
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v’s the use of shopping and fussing 
around when you can get Taps from 
Card and get Taps you can depend upon. 


S. W. CARD MFG. CO., - Mansfield, Mass., U.S.A. 


Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. 















1870 Established. 
Stock- 









Incorporated 
1891. 


GIT. a Trade \Y/ Mark. 


J. M. Carpenter Tap & Die Co., e't tes 4. 





Vici 
Belt 


Is Oil 
Proof, 


that is, it is not af- 
fected by oil. Ol 
makes oak belting 
soggy and causes it 
to stretch and run 
uneven, as well as 
shorten the life of the 
belt. No such effect 
has oil upon VICI 
belt. We cannot give 
all the good points 
on VICI BELT in 
this space, but if you 
will write us we feel 
we can satisfy you 
sufficiently to induce 
you to put in a trial 


belt or perhaps a roll. 


Jewell Belting Co. 


23 Trumbull Street, 


HARTFORD, CONN. 


174 Lake Street, Chicago. 


262 W. Somerset St , Philadelphia. 


Crane Co., San Francisco, Cal., 


Sales Agents for Pac tic Coast 
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DAVIS’ 





20-INCH DRILL—B. G. & P. F. 








Jan 


vary 10,1903 


we will have fifty 20” Drills, 


with 


feed, 


back gear and power 
for shipment. 


We guarantee these drills 
equal in accuracy and work- 
manship to any made. 


" Fo 
deale 


Fo 


dress 


TheW. 


r sale by representative 
rs in all large cities. 


r further particulars, ad- 


P. Davis Machine Co. 
ROCHESTER, N. Y., U.S.A. 

















“Entirely Satisfactory in 
Every Way” 


Writes one of the users of our UNIVER- 
SAL SHAPING MACHINES, who installed 
two machines about three years ago. 
During that long period they have 
still maintained their prestige, STAND- 
ARD OF EFFICIENCY. Circular tells 
all about their universal features. 
Sent free upon request. 





—— — — 
24-inch size. 


POTTER & JOHNSTON MACHINE CO., 
PAWTUCKET, R. I., U, S. A. 
New York Office : 126 Liberty St. Walter H. Foster, Manager. 





The Three Vital Points 


in an 


Automatic Turret Lathe 


are 


Accuracy, 
Adaptability, 
Amount of Output, 


and in these none equal 


The GRIDLEY. 


Better than the others in other ways too. 
Ask us about it. 


Windsor Machine Company, 
Windsor, Vermont, U.S.A. 
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On Built by 
Lucas Machine 
the Tool Co 


famous 


‘¢Precision”’ Boring, Drilling and Milling Machine 


We absolutely guarantee permanent alignment. Other manufacturers will not guarantee perfect alignment even 
when their machine reaches its destination. Do you see the point? Buy a ‘ Precision,"’ if you want the best 


Hill, Clarke & Company, 


Machinery Merchants, 
14 So. Canal Street, Chicago. Main Office, 156 Oliver Street, Boston. 123 Liberty Street, New York 


Pittsburg Representative, Chas. G. Smith Co., 347 Fifth Avenue 








The Particularly Pleasing Features of Landis Grinders 


are accuracy, convenience and rapidity of production, all having as a final 
result an increased distribution of dividends among your stockholders. 


These Grinders—they are made in sundry styles and 
sizes, covering all grinder requirements—are for the 


This is No. 1 Universal; capacity ts finishing of much work heretofore handled on a lathe 
Io-in. swing, 20-in. between centers. : 

Emery wheel is 1o-in. diameter, ,,-in. with more or less success. Aside from a more accu- 
to $¢-in. thick, 43/-in. hole, and has rate production of work is the feature of time saving. 
five changes of speed, from 1529 to This - ts t rl 2-9 60°. de 1 
st K.P. MM. Work has twelve : 1S Saving amounts to perhaps 25 % to 60%, epend- 
changes, from 4o to 624 R. P. M. ing upon the nature of work. Landis Grinders are 


proven andtested. They have passed the trial of years 
and stand in a class by themselves—the first class, 
the Landis class. Treatise on grinding on request. 





Landis Tool Company, 


Waynesboro, Pa., U.S. A. 


Walter H. Foster, Manager, New York and LBoston Hill, Clarke & Co., Chicago 
Brown & Zortman Machinery Co., Pittsburg. Marshall & Huschart Machinery Co., Cleve 
land and Cincinnati. C. W. Burton, Griffiths & Co., London. Ad. Janssens, Paris. Schu 
chardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm and St. Petersburg 
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1902. 



















With Countershaft, 5 ft. Bed . $157.00 
6” — <2 167.00 
) ae 177.00 
is se . « » 867.00 
i wba Dae oe ak fa 207.00 


With Foot Power $5.00 less. 


SOL} 


DISCOUNTS ON APPLICATION. 


MANUFACTURERS, 


13 inch Swing. 


right or left-hand screws. 





in operating. 


Pat. May 6, 1902. 


Feed Arrangement in Tool Carriage. 


No. 13 LATHE 


Look at the positive feed in the carriage ; 
consider the variety of feeds without change 
of gears ; a strong feed and not equaled by 
any lathe of its size ; has compound rest and 
automatic cross feed ; has hollow spindle and 
set-over tail stock ; is back geared and cuts 
Every gear is cut 
from solid metal ; the best of workmanship, 
accurate and practical, strong and convenient 





W. F. & JNO. BARNES CO., 1995 Ruby St., ("253") Rockford, 














Are unexcelled for forming and 
threading multiple parts from rod, 
bar or castings. 

If you are making multiple 
parts from rods of steel, brass, cop- 
per, aluminum, okonite, bars of 
iron, brass or odd shaped castings, 
an investigation of the possibilities 
of Cleveland Automatics will con- 
vince you of their efficiency. 


They are rapid, durable and 


entirely automatic. 
One man can attend a number of machines. Write us for full information and 


catalog, or submit samples for estimate of output. 


The Cleveland Automatic Machine Co. 


Cleveland, Ohio, U.S.A. 


§ Messrs. Chas. Churchill & Co., london, Manchester, Birmingham, Newcastle-on-Tyne and Glasgow. 


FOREIGN BRANCHES: ¢ Messrs. Schuchardt & Schutte, Berlin, Vienna, Brussels. Cologne, St. Petersburg and Stockholm 
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Combined Vertical and 
Horizontal Spindle 
Milling Machine. 


Code Word “CHARIBDE.” 








Table 24 in. wide, 8 {t. long. Distance between uprights 
40 in., one detachable. Spindles driven in unison or 
independently. Any kind of a milling cutter can be used. 
A convenient, substantial machine. Occupies the same 
relation to the shop as a Universal to the tool room. 


SST 


The Beaman 
& Smith Co. 


Providence, R. L., 


U.S. A. 





its own ‘‘central 








Give It To ’Em Straight. 


> Clark Telephone System : i ati 
The Clark Telephone Sys tem affords the means to a hammer to the tongs, which was enough ta 
fast end in the carrying of messages. The message is ~° 
4 —_ spoil the temper of any drill. 
delivered right, to the right one and instantly. —*Tool Talh.t? t 
There’s no fussing with a ‘‘central’’: no curt mes- 
sage that ‘‘they’re busy, call again’. Every phone is 
**—turn your indicator to the line you 
want and talk, that’s all. In time saved, alone, the 
Clark System pays for itself in a very short time. 
Catalog 7 on request. 


‘Sasa Clark Automatic Telephone Switchboard Co. 
‘ : 15 Custom House St., PROVIDENCE, R.1, U.S.A. 







** *You hold "em while I hit "em," said the 





Brute Strength 


is paid for at a few dollars weekly— 
very tew. 


Brains 


are paid for in big figures. You'll 
only get better salary and higher po- 
sition thro’ knowledge. We teach 


. . 
Engineering— 

Mechanical, Civil, Steam, Mining; Me- 
chanical Drawing, Eusiness, Book- 
keeping, Stenography. Art, Architec- 
ture, Journalism, Metallurgy at your 
ownhome. We furnish the best books 
free and give you a thorough course of 
instruction by mail at small cost. Ask 
for Catalog 14 and ‘‘How to Earn 
More.”’ 


The Consolidated Schools, 


156 Fifth Avenue, NEW YORK. 





If You Want a 
25-Inch Drill, 


this is the Drill you ough to 





have. Hasbal!l-bearings, cru i 
ble steel spindle inte rbal 
anced Table can be swung out 
of the way when work fs tobe 
done on . has a raising d 
vice not found on other drills. . : . 
This drill is well built, has very Speaking of Drills brings us to Drill Grinders 
little friction and great power A Shop that makes any pretension whatever 
We make Drills from 10 inch 
to economy in production cannot afford to be 


to #5 inch swing 
Write for details. 


HOEFER MFG. CO., 


250LibertySt. Freeport, iT " 


AGENT ri rton, Grife 


without such a tool as 
A Worcester 
Wet Drill Grinder. 
With it you can give any desired clearance te 
a drill and obtain any angle at the cutting 


Stockholm. J. Lambercier & point; besides a drill will never lose its 


o , Geneva. S ériand. - ‘ ” : 
Co . Geneve. Sensi ‘temper,’’ because the point is always flooded 


BOLT CUTTERS. 


Morgan's are the kind that adjust quickly 
and stay adjusted, cut perfect threads and 





with water. 
We build machines for Dry Grinding also. 
Write for our book 
Ghe 
Washburn Shops, 
WORCESTER, MASS. 


Polytechnic Institute. 


never force the dies onto the threaded bolts 
to release them. Write for details. 
Reliance Machine & Tool Co., 
CLEVELAND, OHIO, U.S.A, 
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Bullard Boring and Turning Mills 


Cover all needs for such tools from small work to the 
largest you can conveniently handle on a boring mill. 

The mill here shown is the smallest made by 
Bullard. It is a 30” mill, with a capacity for work 
30” in diameter, 14” in height under the rail, and 
21” under the turret ; has sixteen changes of speed, 
eight with cone, eight with back gears; has three- 
jawed chuck built into table, and these jaws can be 
easily replaced with independent jaws if desired, or 
a plain table with four independent jaws can be 
furnished. 

This mill is for the handling of much work usually 
clumsily handled on a lathe. 

Treatise on Boring and Turning Mills, the Bullard 


kind, is sent on request. 


ullard conn. u:s.a: 


Machine lool Co. 


New York Office, ¢5 Liberty St Brown & Zortman Machinery Co, Pittsburg. Marshall & 
Huschart Machinery Co., Chicago, Cleveland The C. H. Wood Co., Syracuse, N. Y Harr n * . 
Rickard & McCone, San Francisc » Gab Ludw. Loewe & Co,, L td, 30-32 Farringdon R« 30-Inch Mill, Swivel Turret Head. 
London, Eng.and Schuchardt & S_hutte, Berlin, Cologne, Vienna, Brussels, Stockholm, ‘st. 
Petersburg 





The 














PLATE BENDING MACHINERY. 
BENDING ROLLS. 


Horizontal or Vertical Type. Engine or Motor Driven. 


WICKES BROTHERS, 


> a : ‘ ——~ gg - Liberty St.. New York. Frick Bldg., Pittsburg. Marquette Bldg., Chicago. 
Tcols Built for Any Service. Heavy Work a Specialty. : MAIN OFFICE AND SHOPS AT SAGINAW, MICH. ° 


























Look for Coes’ Name on the Wrench. 


Don't grab the first wrench the dealer shows 
you, simply because it looks like a Coes Wrench 
or because it’s called ‘‘Coes’ Pattern.’’ In 
wrenches, as in other things, appearances are 
often deceptive. —_— 

Every genuine Coes’ Knife- ‘Handle Wrench 







Hebe: ey 


is clearly and plainly stamped, Coes Wrench Co., Worcester, Mass., U.S.A. All good dealers sell the genuine article, and 
any dealer will supply you if you insist upon it. Circulars of Gueakes Acehve— tem i. Gekin & Oo... dce 


Chambers st , New York. 118 Holborn. Lon ion, 


Coes Wrench Co., Worcester, Mass. iin? (ere Se ok 








The Farwell Miller For Iron Planers. 








This Milling Device is built Milling, Boringand Planing 
in threesizes and can be at- bl can be accomplished with 
tached to any planer. ‘ this combination at one 
It can be operated with a ay ee setting of the work. 
spindle in vertical, horiz- . _ If interested send for our 
ontal or angular position. Catalog No. 85. 


THE ADAMS CO., F, Dubuque, Ia., U.S.A. 
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Morse Twist Drill 
and Machine Co., 


New Bedford, Mass., U.S.A. 


We MAKE Formed Cutters. 


When you order 
Formed Cutters 
send a sketch, a 
templet, or a sample 
piece as required to 
be milled, with the 


YU) 


diameter of the hole 
for the cutter, and 
state the direction 
in which the cutter HEITOR ONenNnnnnNPRtTrnTVeTTNTATTTITTTTTT 
is to revolve. These cutters are sharp-  (Gggmsmmmasensamsnasssensenerenenet 
ened without changing their form. if THT 


Wr errr rrr rrr re eewrrwe © 


WOU 


Oe re 
HU ee 





























If You Have Made Your Pile 


and your only purpose in doing 


business is to keep some old and \ oF ed / The Crosby 
faithful workmen employed, you p 
‘ian ressure 


don't need this Gas Oven Furnace 


—the old coal furnace is good Recorder 








enough. But if you’ re doing bus- snobatie: cise eiiiiiibeadih neem 
. - + = in a steam boiler or other receptacie, 
iness for the profit that’s in it, you its extent or duration, just what time 
i 5 } “a F Chas . of the day or night it occurs, and 
cant get this urnace any too makes a complete, accurate chart of 
° every movement. It is compact, re 
quick. liable and low priced, Shall we 
l1.° : : send the details? 
This particular pattern is made : 
fs ; We received the Highest Award 
for annealing and hardening ; is jance of cur Stsum Speciation. 
designed to heat a square or ob- Crosby Steam Gage 
long space of any desired dimen- & Valve Company, 





Office and Works, Boston, Mass. 


93-97 Oliver St., Boston, Mass. 78 John 


heat, and to maintain any required temperature, steadily, for St. New York.” grand 23 W. Lake St., 
¥ E Chicago. 147 Queen Victoria St., Londoa 


sions, evenly, to any degree, from a cherry red to a white 











any desired length of time. It does just what it was de- 





signed to do. HENRY CAREY BAIRD & CO., 
° a ° . ‘3 . " 2 IND' STRIAL PUBLISHERS, BOOKSELLERS & « ‘ 
It is used for heating cutters, dies, reamers, shears, blades, 810 Walnut St., Philadelphia, Pa, U.S. A 
. -_ om P . a1; ‘ 4 : ot: ror: ‘ > (# Our New and Revised Catalogue of Practical ana 
saws, etc., and for annealing all kinds of metal work. Made Oar, Femend Revised Catalorus of Practical and 


: _— : - . rer ‘ ¢ ce . Metallurgy, Mining, Prospecting, Mineralogy, Geolo 

in twenty sizes and in the same good way that all this com- Dianatet, emis oie 24 Cananesal matte nae 
‘ ; : and the Steam Engine, Machinery, etc ; a Catalogue of 

pany Ss furnaces are made. Books on Sanitary Science, Gas Fitting, Plumbing etc.: 


and our other Catalogues and Circulars, the whole cover 
ing every branch of Science applied to the Arts, sent/ree 
and free of postage to any one in any part of the world 
who will furnish his address. 





A good, big catalog full of pictures and par- 


ticulars is awaiting your call. Call to-day! FAST AND ECONOM. 
ICAL SWAGING 


is produced 


‘American Gas Furnace Co, |és¢we mate |] Stes: 


ton Swaging 


23 John Street, New York. Machine, 


full details 
. > c 
Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. sl H. Glaenzer & Perreaud. Pari pli a 
Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg. on request. 
We invite a 
careful and 
critical ex- 


Steel Bar Vise REMEMBER the machine 
Parallel Jaws, GEM PATENT DRAWING BOARDS | tay veScon: 
aaa, g oie paper without smo | EXCELSIOR NEEDLE CO., 


tacks and are made all sizes 
Merrill Bros., 




















4 a0in.x26in., - $2.50 TORRINGTON, CONN. 





Send for 








8 So. roth St. Circular zo in, x 36in., - $6.00 Coventry Swaging Co., Ltd., White Friars Lane, Coventry, 
ROOKLYN, N.Y. Edw. M. Zacharias, yy Agents for Great Britain Fenwick Freres & Co., 
447 vaisey St, 2u Rue fartel, Paris, France, Agents for France, Italy, Belgium, 

Try one of these for hetter BROOKLYN.N’Y. Spain, Portugal and Switzerland 





vise results 





PRODUCE FORGINGS AT Se THE SCRANTON & CO. 


Sc ranton Pow ad H ammers — POSSIBLE COST, = eligi 


Send for Particulars: 
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GOULD & EBERHARDT 


NEWARK, N. J., U.S.A. 


Automatic Gear-Cutting Machinery, 
Shapers, Drill Presses. 
HIGH CLASS MACHINE TOOLS. 


If interested, our Catalog gives details. 


Allis WE ump 


PHILADELPHIA, PA. 


Tool Grinding Machine No. 2. 


Note.—This machine operates on principles similar to our No. 1 
Universal Tool Grinder, and is capable for tools with shanks not ex- 
ceeding 2x 1% inches. Send for pamphlet, 





















No.2 TOOL GRINDER. 
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THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 


Manufacturers 
of 


Acme Bolt and 


CONTRACT .Wopr 


oOT 





hie Blanchard Macl 








em 


THE FLAT TURRET LATHE. 


Does Lathe work accurately up to 2 in, 
diameter by 24 in. long. 


JONES & LAMSON MACHINE CO. 


Main Office and Works: 
SPRINGFIELD, VERMONT, U.S A. 


A B Cand Lieber's Codes used. 


English Office: Room 6, Exchange Building, Stephenson's 
Place, Birmingham. France and Spain: Ph. Bonvillain, 6, Kue 
Bianche, 6, Paris, France, Germany, Belgium, Hollana, Switzer- 
land and Austria-Hungary: M. Koyemann, Charlottenstrasse 1: 
QOusseldorf, Germany. 








Export Trade a Specialty, 


ST LOUIS, MO..U.S.A 





Rivet Headers, 


Acme Single, 
Double and Triple 


=, 
Cutting from 1-8 in. to 


Automatic Bolt Cutters. Setire “pm C8 i 


THE BALL BEARING COMPANY, 


(Formerly of Boston) 
2322 MARKET ST., PHILADELPHIA, PA 





MANUFACTURERS OF 








ANTI-FRICTION BEARINGS. 


Also Separate Heads and Dies. 


The Binsse Horizontal 
Boring Machine. 
THE BINSSE MACHINE CO., Newark, N. J. 


Sole Agents.— Prentiss Tool and Supply Co. New York, 
Boston, Buffalo. Brown & Zortman Machinery Co., Pittsburg, 
Pa. Marshall & Huschart Machinery Co., Chicago, Covalent 
Cincinnati. British Empire, Ludw. Loewe & Co., Ltd., Londoa, 
Fenwick Freres & Cu., raris. 
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We frequently have letters from machinists, generally planer 
hands, calling attention to the fact that their ‘ bosses*’ need a 
new planer, and urging us to sell them a ‘‘ Gray.” 

We particularly appreciate a letter of that kind, because, coming 
from a perfect stranger, 1t embodies a sincere compliment. 

The writer of same evidently expects to get a chance to run 
the new planer, and naturally he is anxious to influence the pur- 
chase of THE ONE which he has reason to believe will best 
enable him to do himself justice 


The G. A. Gray Company 


CINCINNATI, OHIO. 


New Pattern, 
32” x 32”. 
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The Action of Iron and Steel Under Different 
Degrees of Heat. 
BY J. J. WILMORE. 

Some years ago the attention of the 
writer was called to some ornamental forg- 
ings that were being made by students in 
the blacksmith shop of the Alabama Poly- 
technic Institute. The design included 
some pieces of ™%-inch square iron which 
were to be twisted, and the students were 
having difficulty in getting a uniform pitch 
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would be heated 
for several inches, clamped in a vise and 
twisted with a pair of tongs. 
naturally occur, 
clamped in the vise and grasped by the 
tongs near the ends of the hot part where 
the heat merged from red to black. 


appear greater 


t conclusion was that tl 


1849 


ings must exert some influence to produce 
the effect. A piece was tried with the 
fastenings attached directly to the bright 
parts. In this case the twist came out 
very uniform \ long piece was then 
} 


heated in the middle and clamped at the 


ends where the iron was cold. On making 
the twist the same effect was observed as 
at first, the greater twist occurred in the 
dark-red heat. Samples of inch round 


iron were then tried to see if the form 














THE ACTION OF DIFFERENT 











DIFFERENT DEGREES OF HEAT 





ISSO 


So far 
as could be observed, the effect the 
The forge 


of cross-section had any influence. 
was 
same as with the square iron, 
in which the specimens were heated was 
thoroughly cleaned and a fresh fire built 
with the good, clean blacksmith coal, sam- 
ples of which were analyzed in the Chem- 
ical Laboratory and shown to be very low 


in sulphur and phosphorus. The results 
were the same as before. 

Finally, two students—Messrs. J. S. 
slack and M. F. Kahn—took up the in- 
vestigation as a subject for thesis work, 


spending a good deal of time and obtain- 
ing the following results. The work, while 
deal of 


The re- 


not exhaustive, covered a good 
ground and was carefully done. 
sults are interesting if they establish, as 
the writer believes they do, that wrought 
iron is stronger when at a white heat than 
when at a red heat 

Careful 
literature available, but only one reference 


search was made through the 
was found alluding to similar observations 
This was in the AMERICAN MACHINIST of 
November 11, 1897, in an article by Mr 
B. F. Spaulding. He 


peculiarity about some iron which I have 


says: “There is a 
often observed with curiosity, but which 
I do 

tioned. 
some distance in the length of it to a uni 


not remember to have seen men 


If a bar of this iron is heated for 


form white heat, it appears to be stiffer 
in that portion than it is at the lower tem 
perature, the red-hot part, which inter 


venes between the cold ends and the white 
This peculiarity of being less 
the hottest is 


hot 
readily bent 
shown when an attempt is made to bend 


part 
where it is 


it by letting the middle rest against some 
the horn of the 
anvil, while each end is pressed in a direc 
The bar will then 


thing, as, for instance, 
tion to bend the bar. 
have a greater bend at the places where 
it is red than along the part where it is 
white.’ 

The inference from reading this article 
is that Mr. Spaulding only attributed this 
kinds of or to 
iron under certain conditions, but our ex 
periments seemed to show that all wrought 
The material 


property to certain iron, 


irons are similarly affected. 
for these experiments consisted of the fol- 
lowing stock, all % inch square and or 
Jessop tool 
tool 


dered from a jobbing house: 
steel, a medium grade of American 
steel, machinery steel, Norway iron, char 
coal iron, and common or stone coal 
iron, 

The forge for heating the specimens was 
fixed with firebrick to limit the length of 
heat on each specimen and also to insure 
length for all. Special care 


keep the fire clean and in 


a uniform 


was taken to 


good condition. A good grade of black 


smith coal used. The apparatus for 


twisting consisted of a lathe fitted with 


was 


a vise and an extra spindle with a square 
socket in one end and a crank fitted on the 
other. After the specimen had been heated, 
one end the and the 
other end fastened in the vise in line with 


was put in socket 
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the spindle. A few turns on the crank 


would do the work. 

A small testing machine was used for 
making the tension tests. After a little 
practice the boys were able to put the spe- 
cimen in the clamps and pull it out to 


breaking before marked change of 


color due to cooling 


No effort was made to measure the pull 


any 
could be observed. 
exerted by the machine. 

block 


operated by a lever was made to press on 


For the bending tests, a sliding 


one end, the other end being supported 
by a fixed block. The specimens for this 
test had the ends made hemispherical. 

small hammer head 


In another test a 


was fitted with a punch ground to an angle 


of 60 degrees and attached to a long handle 


pivoted at the end. Arrangements were 
made to fix the distance through which the 
I he speci- 
laid 


on the anvil under the punch and the lat- 


hammer was allowed to drop 


men was heated, as in the other tests, 
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charcoal 


The 


and common irons showed less difference 


showing very little twist. 


in strength between the two temperatures, 
though the difference is still very evident 

The tension specimens showed similar, 
The 


high carbon steels show the reduced cross 


but if possible more uniform results. 


section at the point of highest temperature, 
while the machinery steel and the different 
grades of iron have the points of reduced 
each side of the 


cross-S¢ ction, one on 


white-hot part. A number of these spec 


mens pulled apart with very much less 


reduction of area than the material would 
have shown if tested in the ordinary way 
and at the usual 


The bending tests were very inconclus 


temperature. 


Sometimes the bend would occur 


ive. 
the white-hot part and sometimes in one 
of the red parts, but never in a way 
to give definite information, either to cor 
roborate or contradict that obtained from 


the preceding tests. The specimens shown 











FIG. O 


ter raised and dropped rapidly as the speci 
men was moved along, making the marks 
about half an inch apart. 

The specimens were cut from the bar 
and were made of convenient length for 
For the twisting tests 
inches long and three 


the different tests 

they were about 12 
pieces of each kind of metal were tried 
The the 
clearly, The high carbon steel show the 
greatest twist at the point of highest tem- 


illustrations show results very 


perature. The machinery steel gave indefi- 


nite results. One specimen seemed weaker 
in the hottest part, another twisted most 
at the red heat, and the third seemed to 
have two or three weak points 

The specimens of wrought iron gave un 
mistakable evidence of being weaker at the 
red heat, and the purer the iron the more 
marked the effect. The Norway 
seemed to twist all at one place in the 
dark-red heat, the part at the white heat 


iron 


APPARATUS EMPLOYED IN 


rTHE TWISTING TESTS 


in the illustration were bent with tongs 
over the horn of an anvil in the manner 
suggested by Mr. Spaulding in the article 
previously referred to. The punching tests 
corroborat« 


but the 


could be seen by the eye to 


the twisting and tension tests, 
marks were too small to show in photo 
graph and were unsatisfactory to measure 
for tabulation. 

A careful analysis of the coal used in 
these tests showed less than one-half of 
one per cent. of sulphur. 
to keep the fire clean and a sufficient thick 


ness of bed was carried to insure that the 


Care was taken 


metal would not be struck by currents of 


cool air. The bars were heated just to the 


point of sparking in the middle, and the 
total length of the heated part was about 


6 inches. While the specimens shown, in 


the illustrations were all made in one series 


of tests, yet these results have been dupli 


cated many times before and since these 
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taking iron from different 
If these 


tests were made, 


lots and coal from other places 


results are due to impurities in the fuel, 
it would seem that the tool steel would be 
more affected than the iron, as it is con 
sidered more susceptible to injury fron 
such causes. But one of the Jessop stee 
specimens was twisted more than twe 
revolutions without breaking, showing 
was in pretty fair condition. Then we 
the same fuel for tempering | 
reamers and milling cutters d they s 
up to the work as well iny Ww 

If this peculiar effect due 
molecular action in the met W 
be interesting to know w Ss actio1 
and what causes it {It seems from the 
foregoing tests that a small amount of 
carbon will reduce ‘ eres ind I 1 
larger amount will entirely eliminate 
and cause the molecules at the high 
temperature to be m easily moved. Thi 


writer has desired to 


of 


this subject furt 


not permitted him to do s He would 
appreciate an account t observatior ot 
similar phenomena mad y others an 
also suggestions as to methods for furth« 
investigation 

The illustrations show the sults of the 


experiments. In thes« 


Fig. 1 represents three samples of Jessop 
steel. The middle one was twisted more 
than twenty revolutions and did not break 


Fig. 2 represents ordinary American 
tool steel 
Fig. 3 represents samples of machinery 


One seemed to twist most in the 


hottest part, One most 1n the coolest parts, 


steel 


and the third or middle specimen twisted 


very irregularly 


Fig. 4 represents samples of a good 
grade of charcoal iron. It will be noted 


that two of these broke off at the dark-red 
part of the heat 


ot 


Fig. 5 represents specimens common 
or stone coal iron. Two of these are frac 
tured, but not entirely broken off in the 
dark-red part of the heat 


6 esents f Norway 


Fig 
iron, 


rept specimens 


These were first specimens tried 
in the 
of the 
t be 


and there was a irregularity 


“t \lso 


down to a red 


' 
heated one 


length of 


specimens cooled hea 


fore being twisted, and it shows a very 
uniform pitch 
Fig. 7 represents the results of the ten 


sion tests. Beginning at the 

Jessop steel, American tool steel, machine 
ry steel, charcoal iron, common iron ( 
Norway iron. The machinery steel in all 


the tension tests showed the same charac 
, 1 | 
teristics as the wrougl 

Fig. 8 repress \ npl of 
wrought iron and one of machinery stee 


These were ben 


it ove! 
vith tongs Che machinery eel in 
case fails to show the characteristics re 
ferred to under Fig 


Fig. 9 shows 


the t 


= a 
Wl ng 


Alabama 
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Motor Driving of Machine Tools. 
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from 3 to I up to 15 to 1, depending on 

the size and character of the machine. 
We have frequently endeavored, by care- 
ful figuring, to show just what saving 
,ould be effected by replacing the belt and 
tep cone by a variable-speed multi-voltage 
that the 


its full capabili- 


system, assuming in cach case 


equipment was driven to 
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usually conveyed when citing as a charac 
teristic example, the time saved on a given 
job. Such data have no real value unless 


we know just how long the tool runs 
under cut, the hours it is working each 
year, the wages of the operator and many 
other details that it is impossible to carry 


in one’s head. 








i 








THE 


ties. Taking into account all the limita 
tions arising from variations in material, 
and so on, we have found it hard to show 
by such comparison a saving greatly in 
excess of the interest and depreciation on 
the investment. It is, however, the indi- 
rect savings that make the motor of such 
value as a method of operating machine 
The the 


standard machines is absurdly low 


tools. power limit on most of 
when 
we consider the high cutting speed that 
the modern air hardening steels permit of 
On large machines, such as boring and 
turning mills, doing general work it is 
impossible to have the machinist shift his 
belt as often as he should, as by so doing 


he would be physically worn out at the 
end of each day, or if such a condition can 
be arrived at, it would only last a short 
time, the workman soon relaxing his ef- 
forts until the old conditions exist again. 


Che 


removes all these difficulties and but small 


motor, with great ease of control, 


incentive is assure the con 


tinued efficient operation of the plant 


necessary to 


You must ever bear in mind, while con- 


sidering machine-tool driving, that it is 
inconsistent to spend all our energy to 
develop one detail while other equally im 
portant The feed 
mechanism on a lathe, for example, is too 


with many 


factors are ignored. 
often neglected, and so it is 
other details 

I want to call attention, before closing 


my remarks, to the erroneous impressions 








10-INCH RIFLE RAISED CLEAR OF THE FLOAT. 
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in changing from a ten- to a nine-hour 
day, we can show a clear saving of 30 
per cent. on the entire labor bill. This 
is due to better methods, tools and tool 
steel, and better methods of driving the 
machines, and the saving is largely in ex 
cess of the interest and depreciation on the 
entire expenditure necessary to effect it 

It seems to me that if shop managers, 
having installed the motor 
means of driving individual 
would endeavor to get data of this kind. 


who, as a 


machines, 


the advantages which can be derived from 
made 


general] 


would’ be 
the 


such an_ installation 


evident and aid greatly in 


adoption of such systems 





The Big Gun at Sandy Hook. 

We have previously noted the arrival 
at Sandy Hook of the big 16-inch rifle 
and the 
was being transferred from the float (on 
Hudson River) 


our engravings show gun as it 
which it came down the 
to the railway car at Erie Basin. At Fig. 1 
the floating derrick of the Merritt & Chap 


man Company is seen lifting the gun from 


the float. Fig. 2 shows the gun lifted 
clear of the float and the float drawn out 
from under it, while Fig. 3 shows the 


derrick warped in towards the wharf and 
with the gun nearly ready to be lowered 
into position on the specially constructed 
car, As we previously stated, the trans 


portation charges for this were $5,400, and 








FIG. 2. THE 


At the works of our clients, the Link 
selt Engineering Company, Nicetown, 
Pa., we have obtained data extending over 
four years, from which we can figure the 
pound price of their product. After taking 
into account every factor which might in 
any way affect the result and deducting 


10 per cent. which was given the workmen 


FLO 





AT DRAWN OUT. 


The 


weight of the gun as shown is about 150 


the work was probably well worth it. 


tons. 





The American Miller has caught on to 
the fact that milling worms in a machine 
shop is not the same operation as milling 
worms ina flour mill. 














December 25, 1902. 


Foreign Trade Notes. 
MACHINERY TRADE FOR THE HALF 
YEAR. 

Statistics of the foreign machinery trade 
of the German Empire show imports of 
machinery and machinery parts amount- 
ing to 27,850 tons, as against 44,008 tons 
for the corresponding portion of 1901. Ex- 
ports in the same lines were I01,235 tons, 
as against 104,069 tons for the first 
months of last year. Machine tools show 
a great gain as regards exports, while the 
import figures ant. There 
were brought into Germany in the first 
half of this year only 679 tons of machine 
tools and for the half of last 
1,071 tons, while there were exported for 
the said portion of this year 8,266 tons, 
against 4,231 the same part of 
last yea 


GERMAN 


six 
are insignific 
first 


year 


tons for 


WHAT IS A MACHINE TOOL? 
The German Machine Tool Builders’ 
Association has had this matter laid be- 
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are as follows—A. Metal working ma 
chines, including: I, Lathes; II, Planing 


machines; III, Shaping machines (the 


German word for these, ** 
slotters, 


Stossmaschinen,” 
is also applicable to keyseaters, 


etc.); IV, 


chinen’’) ; 


(‘*Bohrmas 
VI, Mill 
VII, Punching machines 
products; VIII, Shears 
IX, Band saws; 
Bending machines ; 
XIII, 
XV, 
Grinding machines, B 
Wood 
Boring and turning 
tor 


Drilling machines 
V, Screw machines; 
ing machines; 
for rolling 
for rolling-mill products ; 
X, Circular XI, 
XII, Straightening 
Presses; XIV, Riveting 
Hammers; XVI, 


Stone-working 


mill 


Saws; 
machines 
machines; 


machinery 
working machinery 
boring machines, etc., metal, 
come in Class I, or 
Class IV 
PRIZES FOR SUGGESTED INDUSTRIES 

The Sociedad Espanola de Minas, calle 

Bilbao, Spain, has offered 


mills, 


perhaps in some cases 


de Cardoqui, II 


prizes in an international competition to 











FIG. 3 


fore it by the Imperial statistical authori 
ties, the question being an important one 
in respect to classification of imports and 
exports. The committee which has passed 
upon the question holds that “ta machine 
tool is a machine for mechanically work- 
ing metal, the 


pose of giving t 


wood or stone, with pur 


it form according to a 


previously determined measure by em 
This is what 
the 


but a certain specimen of 


ploying one or more tools.” 
is commonly understood by term in 
technical circles, 
classification submitted for the opinion of 
the society by the official bureau had given 
it a broader scope, extending to machines 
for working other materials, like leathe 
and paper, as for working and 
reducing ores, The committee’s classifi 
has formulated in 
the 


well as 


cation been divisions 


and subdivisions, main heads of which 
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PLACED ON THE CAR 


suitable to be es 
should be 
in the 


suggest new industries 
tablished in Vi 
something not yet introduced 
and 


scaya. They 
prov 
manufacture of 


ince, pertain to the 


iron or steel; to auxiliary industries, such 
as the utilization of coal by-products, slag, 
or to 
products 


to other 


rolling-mill waste or furnace 
the 


from 


gases, 


manufacture of refractory 
foreign earth; or 


likely to 


native or 


lines of manufacture prosper in 


the region and using as combustible either 
coal or electrical energy derived from 
water power in Viscaya or neighboring 


Full data in re 
proposed industries are dé 
The ec should _ be 


Spanish or There are 


provinces commercial 


gard to the 
ymmunication 
French 


6,000 and 


sired. 
made in 


offered prizes of 12,500, 4,000 


pesetas, also some five auxiliary prizes of 


1,000 pesetas. They will only be awarded 


if the suggestions are deemed worthy 


The competition. will remain open until 


October 31 at least, and, we understand, 
until the middle of December, so_ there 
is probably time for would-be contestants 
to obtain full particulars 
MACHINERY TRADE OF ASTURIAS 
The English vice-consul at Gijon, Spain, 
gives the following machinery import sta 
tistics for the province of Asturias: 
1899 1900 1901 
England £38,868 £73,312 £65,757 


Belgium 87,928 52,620 


2.172 
eet Dea 


France 7,389 6,200 26,900 





Germany... 4.585 47,5600 66,563 
United States, 246 6,148 12,750 
Total 173,200 221,154 224,590 

It is evident that France has largely 
increased her iles The fact that the 
figures for England are not better than 


ittributed high prices 


\n example of trade 


they are 18 to be 


and long deliver es 


} 


competition be England 


So ton 


tween France and 


some time ago occurred where an 


crane or shear leg was required at a cer 


tain seaport The English houses de 
manded nine months to deliver it while 
a French one offered to do so in six and 


secured the ordet Chis industrial condi 
tion of the two countries may help to ex 
plain the relative progress of France 
the Spanish market, though we are in 
clined to think tl Great Britain is now 
offering better terms in respect to prict 
and delivery than she did, Germany now 
has a_ slight lead in the machinery 
trade, and herewith it may be noted that 
some figures recently given out by the 
German Machine Tool Builders’ Associa 


tion show that Germany is now sending 
a greater tonnage of machine tools te 
Spain than the United States is shipping 


to German 


In the province of Asturias there 1s said 
to be a very good demand for improved 
agricultur machinery, while coal mining 
is looking up so that there may be a favor 
ible opportunity for mining machinery 

Some further information about the 
Spanish market is contained in a recent 
German Export Bureau report published 


Zeitung 


possess 


Deutsche Metall-Industrie 
According to this 


much in the way of 


by the 
Spain does not 
a machinery industry, 


the numerous machine shops serving chief 


ly for repairs of the machinery imported 
from abroad by the many textile mills 
The machine e¢ pments of the cotton fa 


tories are valued at 408,000,000 peseta 


It is true that looms are made in Spain 1 
great quantities, but they are very prim 
ive s compared with the foreign-built 
é The imp tion of these article 
vould be still greater than it if 
high duty of 18 pesetas per 100 
grams did not stand in the way Spi 
ning machine come almost exclusive 
from Germany and England, though 
some extent from Belgium, the last-name: 


country furnishing especially those n 





pay for materials already ordered 


pected before this, are 


554 


-hines used for the preliminary work in 
spinning. Spain, where so many indus- 
tries are now in a state of development, 
vill long serve as a profitable market for 
foreign machinery. Machine tools, such 
is planers, shapers and others, are im- 
ported in great quantities most extensively 
from Germany, whose predominance in 
respect to price as well as quality, appears 
indeniable [?]. In the second rank for 
olume of this line of trade stand the 
United States, England, France and Bel- 
gium, while a lesser quantity is secured 
by Italy. The Spanish import figures for 
this class of manufactures amount to 
ibout $1,000,000 a year. 
GOVERNMENTAL AID FOR JAPANESE STEEI 
WORKS 


It has looked as if the new steel works 
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yen has been allowed by 


Parliament for the steel and armor plate 


works that were established quite a while 


ago in the war port of Kure, not far from 
We understand that the dis 
bursement of this sum is to extend over 


Hiroshima. 


several years and that the expectation 1s 
to obtain considerable equipment in Eng 
land 
MACHINERY DEMAND IN PERI 

A report on the Peruvian requirements 
for agricultural and manufacturing ma- 
chinery and implements is now current 
in Germany. Such wares, aside from the 
rude implements made by native black 
smiths, come mostly from abroad. The 
appliances necessary for operating planta- 
tions of sugar, rice, cotton, maize and 


beans are imported. So is sugar-grinding 


the Japanese 
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grinding and distilling apparatus are div 
ided between different English firms, a 
American 
Portable field railways with cars are de 


French, a German and an 
livered by a French firm, while small cars 
for sugar plantations are also furnished 
by English, American and German houses 
The imports of sawing machinery, et 

yet unimportant, are a perquisite of vari 
ous American and German firms. Th 
United States meets the demand for ma 
chinery lubricating oil. The foreign firms 
have their arrangements well made so that 
orders can be quickly filled In Lima 
there is a permanent industrial and ma 
chinery exhibition, in connection with 
which there have been certain remissions 
of such duties as were otherwise in force, 
yet the show seems not to have secured 























in Japan were going to prove a fiasco be 
cause of the neglect of the government to 
afford them the support which was anti 
cipated, but it appears that appropriations 
have been made for them this year, wheth 
er to be regarded as adequate or other 
wise. The lower house, in the form of 


i supplement for the year 1901-02, appro 


priated 1,054,000 ven for the public steel 


works at Yatamura. Of this sum 247,000 


ven are to pay for materials already im 


ported from abroad, and 514,000 yen to 


Che se 


steel works, from which profits were ex 


backward about 


filling anticipations \ sum of 6,340,093 


the United States 


FIG, I SCREW MACHINE 


machinery. Steam engines and_ boilers 
come from the United States, England, 
France and Germany. The larger engines 
(over 25 horse-power) are mostly Eng 
lish, while the smaller come chiefly from 


the United States. A German firm 


s in 
terested in the introduction of electrical 
machinery, but the initial demand is very 
slight Pumping machines of all sorts 
come from England and the United States 
From the latter country come in largest 
share the threshing and corn-meal ma 


chines, as do also mowers and harvesters 


\mong plows, steam plows are mostly 


English, and the remainder chiefly from 


The imports of sugar 


m< 


a great deal of patronage from foreign 

firms. 

MACHINERY STANDARDIZATION IN ENGLAND 
The London Times has devoted a long 

article to an interview of Mr. A. J. Bal 

four with a committee of mechanical and 


marine engineers who desire to bring 
about a standardization in motive power 
machinery and machine tools. It is at 
gued that sometimes an establishment sit 
uated a long distance from where certain 
machines are built declines to buy them 
because it fears the cost of repairs. Thi 
Times remarks that the repair of special 
machines has cost amounts of money, time 
ind labor little guessed bv the 


1 
general 
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public. Such a standardization as 1s ad 
vocated would bear analogy to the um 
formity of rolling stock on American rail 


ways. It would have a notable advantage 
in permitting manufacturers to lay up 
stock in dull times. In this respect the 


United States now enjoys an advantage. 
What has especially aroused the British 
the ot 


retrieve mechanical 


something to 
the 
large orders for railway material that have 


to necessity doing 


fortunes is 


their 


come to the United States from India 





2 x 12-inch Screw Machine. 

The accompanying illustrations show a 
machine which is called by the builders 
their “universal screw machine,” it being 
designed for handling long pieces, as well 
as for turning ert regular screw-machine 
work, ape its equipment of 


tools being 











FIG, 2 SCREW MACHINE TURRET 


applicable to all classes of work requiring 
such operations as turning, threading, etc 

This to 
2 inches diameter with wire feed, or 2% 
without feed, 
length up to 12 inches. 


machine will handle bars up 


inches wire and turn any 
The bed, as will 
be seen by reference to the half-tone, Fig 
1, which gives an excellent idea of the gen 
ot 


heavy, and it is closed at the bottom, thus 


eral appearance the machine, is quite 


forming a box construction of great stiff 
It 


one end, to avoid distortion, and placed 


ness is mounted on a swivel joint, at 
in a large oil pan with oil reservoir fitted 
with pump and piping. Running the full 
length of the bed is a T 


the headstock, cross slide and turret base 


slot in which 
are bolted. 


Che spindle bearings are fitted in bronze 
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cap boxes The machine is geared 6% to’ with little effort, as any tendency to tilt 
1, and driven by a cone pulley, a friction § in any direction is resisted by the locking 
clutch being provided for changing in action of the curved surfaces. <A tool can 
tantly from cone to slow-gear speed while not rock in one direction without being 
running. The largest step on the cone forced to move in another direction at the 
is 12 inches diameter and the driving belt same time, athd this tends to check all 
is 3% inches wide The spindle has a movement 

| 

| 

' 

FIG, 3. TURRET AND TOOLS 

large nose threaded for a chuck Phe Che turret rests on a large bearing su 
collet rests within the spindle, and there’ face and rotates in a large taper sleeve, 
is no overhang The lever shown at giving ample proy n for taking up wear 
the left of the head, within easy reach When unlocked, the turret may be freely 
of the operator, serves to open and close — rotated \ powerful central binder 1 
the chuck and feed the rod The collet) provided, which maintains a constant po 
is simple, and for different sizes of stock sition and does not interfere with the free 
sets of interchangeable bushings are pro passage of the largest bar through the 
vided, those for round stock ranging from turret Che indexing automatic and the 
> to 1'4 inches by sixteenths and from momentum of the turret is taken by a stop 
1% to 2 inches by eighths Three sizes in the turret base, so that the lock bolt 
of hexagon stock s, I 1-16 and 1% does not enter the turret until the bushing 
inches ire also provided for is at rest and in position to receive it, ind 

The turret is of new design, It is of thus the locking bolt and bushing are re 
steel, circular in form and hollow, with lieved of wear and shock and their a 


a ledge around the bottom machined out 


at an angle to form a seat in which the 
tools are held and forced back against the 
turret by drop-forged steel clamps on top 
This design admits of a large, strong tur 
ret that 


operated, and the tools are held very firm- 


and yet one is light and easily 


ly in place 


In Fig. 2, which gives plan and sectional 


curacy preserved 

Fig. 3 shows the turret with a full com 
plement of tools, a piece of stock being 
shown in one of the turning tools The 
compactness and small overhang of the 
tools is evident and the clear way for the 


stock through the turret clearly indicated 


Each tool has 


justable trip and stop 


turret an independent, ad 


\ cylinder geared 




















4 
views of the turret, the annular groove at 
the bottom, the vertical slots in the peri 
phery whiclt receive the tongues on the 
ols, and the clamps for holding the tools 
are ciearly \s the tools embrace 
the turre ick and re in the 
groove at the b ym, they are held rigidly 


RRET TOO! 
Viti e turret irrit x rews and each 
crew ! vy be ( trip ic feed at any 
point gh dditional movement thet 
ringing p ag e dead stop. Thess 
p ew ) ed and have a 
range i x nd, by throwing a 
1! r I 1 t p I irre lide, the 
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turret may be stopped at any point in its 
travel of 12 inches. 

The turret slide base, which provides a 
long bearing for the slide, is adjustable 
along the bed; it is bound by two hook 
binder bolts and to prevent lifting is held 
down to the bed at the front where solid- 
ity is most essential, by a large bolt. 

The feed is driven by means of a chain 
fitted with a tightener, and a slip friction 
is provided to present accidents. Changes 
of feed are amply provided for by change 
gears. A quick change from fast to slow 
travel can be made by pushing a knob, 
shown close to the pilot wheel in front. 

The set of turret tools furnished with 
the machine includes three turning tools, 
a pointing tool and stop combined, an 
automatic opening die, and a tap holder. 
Fig. 4 gives a good idea of these tools. 
The method of manufacturing them is in- 
dicated in Fig. 5, and will be of interest. 

















FIG. 5. RINGS FROM WHICH TOOLS ARE MADE. 
The tools are made of steel castings form- 
ing complete rings of six tools of the same 
kind. 
the turret and turned on the top and bot- 
tom edges to fit the groove in the ledge 
around the bottom of the turret and the 
clamps on top. The rings are then mount- 
ed on a plug or arbor and milling cuts 
are taken on the tools, the ring being in- 
dexed for each tool. The drilling for stud 
holes, etc., is done on the same plan, and 


All 


are 


These rings are bored out to fit 


a keyway is also cut in each tool. 
operations having been done, the tools 
then cut apart. The holder shown at the 
left in Fig. 4, for drills, reamers, taps, 
etc., and the one at the right, which re 
ceives the shank of the die, are bored out 
in place on the turret. 

Che turning tool will turn all sizes up 
inches, leaving the bar free to pass 


to 2 
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through the turret. The steady jaws are 
reversible to precede or follow the tool 
and are in halves independently adjustable 
for setting on the center. The cutting 
tool, which can be taken out quickly, is 
clamped in a holder swinging on a stud. 
The holder has a screw adjustment, and 
a cam handle for throwing the tool into 
the cut. This permits of clearing the tool 
when running back or when taking a re- 
lieving cut in the middle of a piece. The 
pointing tool, shown to the left of the die, 
is provided with steady jaws set at an 
angle of 45 degrees and adjustable to suit 
the work. A wide tool solidly supported 
is used to round the end or bevel the cor- 
ner of the stock. The adjustable stop for 
the bar is carried in a swinging arm at 
the front of the pointing tool and there- 
fore does not require a special hole in the 
turret. The swinging arm is supported 
at both ends when in the central position, 
so it affords a solid abutment, and when 
swung back does not interfere with the 
pointing tool in any way. 

The die can be set to open at any point. 
It is adjustable for size and is so arranged 
that roughing and finishing cuts can be 
taken. The chasers are well supported 
and provided in sizes from % to % inch 
by sixteenths and from % to 1% by 
eighths, for cutting U. S._ standard 
threads. Special sizes and pitches can be 
had to order, The tap holder is really 
a Horton chuck, fitted with a special shank 
and sleeve as shown in Fig, 3, which will 
hold all sizes of taps by the square end, 
or by the round shank. 

The cross slide of the 
justable along the bed, is provided with 
screw stops thoroughly protected, and car- 
ries two tool blocks which are provided 
with side adjustment for setting 
forming and cut-off tools accurately. The 
feed is by means of a screw, and broad 


machine is ad- 


screw 


forming cuts may be taken, the end of 
the work of course being supported in a 
bushing in one of the turret tool holders 
while being formed. 

The oil piping from the reservoir under 
the chip pan is connected to the center of 
the turret and travels back and forth with 
it. As each of three of the turret tools 
comes into position, it is automatically 
connected to supply lubricant to oil tube 
drills, etc. A two-way cock is fitted, so 
that when oil is not needed for oil tube 
drills it can be led to the spreader to sup- 
ply the other tools. A stop cock is fitted 
in the piping, and by closing this cock the 
pump is always kept primed. 

As may be noticed, all the fixed gearing 
about the machine is protected, and all 
operating handles located convenient to 
the operator. 

The countershaft has three speeds and is 
so arranged that the oil pump is driven 
continuously in one direction. A tool tray 
with two drawers is regularly included in 
the machine equipment, and, when so or- 
dered, a taper turning attachment of sim- 


ple and efficient design and adapted to 
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the full capacity of the machine, can be 
furnished. 

This machine is built by the Garvin 
Machine Company, Spring and Varick 
stre*ts, New York city. 





F. W. Webb Built Four Thousand Locomotives 
and Retires. 


It is announced that Mr. Francis Will- 
iam Webb is to be relieved from the du 
ties of chief mechanical engineer of the 
London & North Western Railway Com 
pany, which is made the occasion for a 
sketch of his career in The Engineer and 
Iron Trades Advertiser, from which we ab 
stract a few particulars of general interest : 

Mr. Webb, connection with 
Crewe has extended over half a century, 
with an interval of five years spent in 
other work, can claim to have built over 
4,000 locomotives, turning them out at the 
rate of 110 to 146 engines every year since 
1871, when he succeeded the late’ Mr. 
Ramsbottom as chief mechanical engineer. 
He entered the Crewe works in 1851—eight 
years after they were established—as the 
pupil. of the late Mr. Francis Trevithick, 
the first locomotive superintendent at 
Crewe, and the son of Richard Trevithick, 
“the father of the locomotive,” who in 
1805 exhibited his wonderful ‘steam 
coach” on land now covered by Euston 
Station. Mr. Webb was appointed chief 
draftsman in 1859, and works manager 
about two years later, a position which 
he held for five years, resigning it to be- 
come manager of the Bolton Iron & Steel 
Company’s works. Five years later he re- 
turned to the London & North Western, 
and has been at Crewe thirty-one years 


whose 


consecutively. 

It is as a builder of 
Mr. Webb stands out prominently in the 
railway world, and his name will be asso 
ciated more particularly with the con- 
struction of engines of the coupled com 


locomotives that 


pound class. 

Mr, Webb has been in receipt of a sal 
ary of £7,000 a year, but he had no royal- 
ties on patents, and these were many. He 
introduced steel locomotive boilers at 
Crewe in 1872, and not a single case of 
rupture occurred among 4,000. He de- 
signed figure eight and corrugated fire- 
boxes; he invented electric tube cutters; 
he largely introduced the making in cast- 
steel of articles which were too expensive 
to forge, such as wheels, motion plates, 
brackets, horn-blocks, axle-boxes, and 
brake hangers; he designed the interlock 
ing of signals, in 1874; and from the sig 
nal shop is turned out 6,000 yards monthly 
of special point rodding designed by him; 
and in the same department is manufac 
tured the Webb-Thompson electric staff 
apparatus for single-line working. In a 
final word, nothing which can concern a 
mechanical engineer is left untouched by 
the Crewe works, even to the making of 
artificial arms and legs for the unfortunate 
men who lose their limbs in the company’s 
service, 
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Feeds and Speeds. 
BY STANLEY H. MOORE. 

The technical student, the designer and 
the growing machinist, when the subject 
is brought to their notice, are alike sur- 
prised and disappointed at the dearth of 
definite and reliable information regarding 
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and third terms of a geometrical progres- 
sion between these two values. 
In plotting our final diagram, the feeds 
1-16, %, 
4% and ™% were made 20, 34.2, 58.48 and 
, they were arranged 
To these spe- 


corresponding to reductions of 


100, respectively, 1. ¢ 
in geometrical progression. 


Brass. Cast Iron. Wrought | 
Turning . S => — 2/3 F + 106 S=>— 5/12 F + 66 S= 
Milling S=-—1/2 F+ 8o S=—3/10F + 48 $= 
Drilling S=—2/5 F+ 64 S=>—1/4 F+ 40 $< 
Planing S=>—3/10F+ 48 S=—1/5 F+ 32 S= 
Equations as Found. 
Brass. Cast Iron. Wrought I 
Turning . S = — 2/3 F + 106 S — 5/12 F + 66 S 
Milling S=—1/2F+ 8o S =— 5/16 F + 50 S= 
Drilling S=>—2/5F+ 64 S=-—1/4 F+ 39 S= 
Planing S=—1/3F+ 53 S=>=— 5/24 F + 33 S 
Corrected Equations. 
TABLE I—EQUATIONS FOR FEEDS AND SPEED 
feeds and speeds. In his search for data cial ordinates were transferred the data 


to present to his students, the writer was 
unable to secure any on this subject that 
based on some 
This article 


seemed reliable—that is, 
law, empirical though it be. 
outlines the method of procedure in the 
attempt to secure from the mass of seem- 
ingly chaotic information some definite 
knowledge on this subject. 

From the pages of technical periodicals 
and from those of the excellent catalogs 
which it is the habit of our machine build- 
ers to produce, data relative, generally, to 
the maximum feeds and speeds were sepa- 
rated and tabulated. 
special reference to the determining of the 
best feed and speed to be used the 
of maximum of 


screw machine practice being used as one 


This was done with 


in 
removal amount stock, 
of the guide posts in our journey of dis- 
covery. 

The result at this point was not entirely 
satisfactory, as the data thus systematized 


and tabulated revealed the fact that, 
though it was quite likely that some em- 
pirical law existed, it was little under- 


stood, for some few of the values seemed 
either high, low or otherwise. 

To discover and ascertain the nature of 
The 
data relative to each machining process 


any existing law was the next step. 


for a given material were transferred to 
squared paper, where the curve was plot- 
ted; the ordinates representing speeds, the 
abscissas, the feeds. Brass, being the soft- 
est material, was first plotted; its values 
for turning operations were plotted for the 
(1) 
duction in the diameter, ordinary practice 
and small reductions being here included; 


four following reductions: I-16 re- 


(2) % reduction of diameter; (3) % re 
duction of diameter; (4) “% reduction of 
The average feed 
small reductions and rapid cutting was 
found to be about 20 per inch, while that 


for % and similar large reductions was 


diameter. used for 


about 100 per inch. The feeds used for 


I 


@ found to be 


the 


4 and reduction were 


second 


grouped near what would be 


for such milling, drilling and planing op- 
erations as were made with what might 
be termed correspondingly heavy cuts; the 
word reduction in reference to any other 
operation save that of turning being, of 
After plotting the 
curves for brass, the task of plotting the 
tor 


course, a misnomer. 


curves cast iron, wrought iron and 


machinery steel and tool steel proved com- 
paratively easy. 

A careful examination of these several 
plottings seemed to reveal the important 
fact that not only did the lines for the 
several on the material 


operations same 


18 


7 


The for these curves 
(straight lines rather) was a step deemed 
necessary for the compilation of an ac 


curate table of maximum feeds and speeds 


crigin. equation 


for these materials. The equations a3 

found and as corrected are given in Ta 

ble 1: 

ron and Mach. Steel Tool Steel. 
—1/3 F 54 S — 23/120 I 3 
— 4/15 F 42 S=— 1/6 F 25 
—1/5 F + 32 S=— 2/15 F+ 22 
—1/6 F+ 26 S=— 2/10 F+ 16 
ron and Mach. Steel Tool Steel. 
-1/3F + 53 S=— 5/24 F + 33 
—1/4F + 40 S = — 5/32 F + 25 
—1/5F + 32 S=—1/8 F+ 20 
— 1/6F + 27 S=—5/48 F +17 
Si 

A careful examination of these equa 
tions, with due consideration as to the 


manner in which they were obtained, will 
justify us in stating that another impor 
tant fact that the 
various operations possess values and re 


is revealed, 


namely, 
lations irrespective of the materials on 
which they were performed. To be more 
specific, assigning a value of unity to turn 
ing operations, we may say that the value 
for milling operations is 34, drilling 34 and 
planing %. Here are data that corrobo 
rate what we already know, namely, that 
the lathe is more efficient than any of our 


other machine tools—how much more, is, 


radiate from an apparently common orig- of course, desirable information. We 
Diam. CUTTING SPEED IN FRET PER MINUTE 
ot Io IS 20 25 30 35 fo 45 50 SS 60 70 SO go 
Piece 
REVOLUTIONS PER MINUTE or PIERCE 
"4 153 | 229 | 306 | 382 | 458 | 535 | 611 ; 688 | 764 | S40 | 916 |1070 |1222 |1376 
¥g 102 | 153 | 204 | 255 | 306 | 356 | 407 | 458 | 509 | 560 O12 | 712 | S14 | 916 
Ms 77 115 153 Ig! 229 | 237 306 344 382 420 | 458 | 534 | 612 | 688 
S¢ 61 g2 | 122 | 153 | 183 | 214 | 244 | 275 | 306 | 336 | 366 | 428 | 488 | 550 
4 5! 75 | 102 | 127 153 | 178 | 204 | 229 | 255 | 250 | 300 | 356 gos | 458 
7% 37 65 587 109 131 153 175 196 218 240 | 262 306 350 | 392 
i 38 57 70 95 | 115 | 134 | 153 | 172 | I9I | 210 | 230 | 265 | 306 | 344 
1% 31 46 61 76 Q2 | 107 | 122 | 187 | 153 | 168 | 184 | 214 | 244 | 274 
1% 25 38 51 64 76 89 | 102 | If4 | 127 140 | 152 | 175 | 204 | 228 
134 22 33 44 55 65 76 87 98 _ 109 | 120 | 130 | 1§2 | 174 | 196 
2 19 29 38 48 57 67 76 86 95 | 105 | 114 | 134 | 1§2 | 172 
2% 15 23 31 38 46 53 61 67 76 84 g2 | 106 | 122 | 134 
3 13 19 25 32 35 45 st 57 64 7° 76 go | 102, 114 
3% II 16 22 27 33 38 44 49 Ss 6« 66 76 8S 98 
4 9 14 IQ 2 29s 33 35 3 48 | 53) 58 | 66) 76) 86 
5 8 I! 15 19 23 27 31 34 35 42 46 54 62 68 
6 6 9 13 16 19 22 25 27 | 32 35 | 38 14 so | 54 
8 5 7 10 12 14 17 19 21 2 26 28 34 38 2 
10 4 6 5 10 II 13 15 17 19 21 22 26 30 34 
12 3 5 6 8 9 11 13 14 16 18 18 22 26 28 
14 2 4 5 7 8 9 1) 12 14 15 16 1s 22 2 
16 2 4 5 6 7 9 II 12 13 14 16 18 22 
18 2 3 4 5 6 7 8 9 11 12 12 14 16 18 
24 I 2 3 4 5 6 6 7 5 9 its) 12 12 14 
TABLE 2—REVOLUTIONS FOR GIVEN DIAMETERS AND CUTTING SPEEDS. 
in, but that the lines for these operations might say, too, that it behooves the intell) 


for all the materials did likewise—that is, 
they justified one in assuming that they 
had This being the 
case, a single plotting was made, the lines 
from the four 
from 


a common origin. 


transferred sheets 


and the values plotted 


being 


a common 


pl 
the 


and foreman to in the 
greater of for lathe 
leaving a minor part to be accomplished 


gent designer 


part his work 


by the planer. 
One more important fact which may be 
the rela 


deduced from the equations 1 





i&s&8 


tion which we find to exist between what 
we might call the “working texture” of the 
He 
who has to do with the problems of cost 
reduction will welcome this, and kindred 
stock materials. 


iverage materials used in our shops. 


data in reference to his 


F 
reduction and 
average practice on 


Operation. Formula. L/ ae 


light cuts. 
Turning S=— 2/3 F + 106 93 83 67 39 
Milling S=—1/2 F+ 8o 69 62 50 30 
Drilling S=—2/5 F+ 64 56 50 40 24 
Planing S: 1/3 F+ 53 46 42 34 20 
Brass. 
Turning S = 5/12F + 66 58 52 42 25 
Milling . S=— 5/16F+ 50 43 39 31 18 
Drilling S=—1/4 F+ 39 35 31 25 5 
Planing S=—5/24F+ 33 39 26 21 12 
Cast [ron. 
Turning s 1/3 F+ 53 46 42 34 20 
Milling S —1/4 F+ 40 35 at 25 15 
Drilling S 1/5 F+ 32 28 25 20 12 
Planing S=-—1/6 F+ 27 23 2! 17 10 
Wrought Iron and Machinery Steel. 
Turning S=—5/2F+ 33 29 26 2 12 
Milling S — 5/32 F + 25 22 20 16 9 
Drilling S=—1/8 F+ 20 17 16 3 7 
Planing S=—5/48F + 17 14 13 10 6 
Tool Steel. 
rABLE 3—CUTTING SPEEDS FOR COMMON REDUCTIONS. 
Speeds in feet per minute. 
It was discovered that when a value of 
16 was assigned to brass cast iron had a 
value of 10, wrought iron and machinery 
steel 8 and tool steel a value of 5. we 
Turning our attention now to the dia 5?" 
grams, of which we have three, one con ¢ 
taining the data for brass and tool steel, | 
one for cast iron and one for wrought iron 3 
and machinery steel, we find them to be % 
‘ st y 
to a large extent self-explanatory; how TL 7 
ever, a few words of explanation may an 
: ‘ a 
prove of some assistance. The lines A 
. ae —+| aP 
2 Py i : om 
3 7 4 
4 i xr | 
xy “ | 
= a ’ 
i x 4 
, - | 
SO ~~ —t | - 
i ad - r 
| 4 vy] 
a  - _— 
YY LT | | | 
yt ~ =< -* 
P ii j A eT 
ape ye =a a 1. a _ : 
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| A 1 t TI 
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Feeds in Turns per Inch 
DIAGRAM OF FEEDS AND SPEEDS 
marked turning, milling, drilling and plan be remembered, are for materials of aver 


give the best feed and 
speed values for a predetermined reduction 


By ‘| 


ing, respectively, 


the term “best” 


feed and speed values 
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the writer wishes to convey the idea that 
this is the feed and speed that will re- 
move a of material 
when due consideration is given to econo- 
my and the time required for changing and 
These values, it must 


maximum amount 


grinding the tools. 


20 F 34.2 F = 58 48 F 100 


% reduction | 4% reduction | % reduction 








age texture and composition, special mate 
rials requiring of course special feeds and 


speeds Assuming that we have a piece 
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of cast iron two inches in diameter which 
we wish go turn down to 134 inches in 
diameter—that is, a %& reduction—and, 
having determined upon the reduction, %, 
we follow the line marked ‘‘Turning”’ in 
the diagram for cast iron to its intersection 
with our % reduction line; dropping ve: 
tically on this line we read our feed 34.2 
Passing horizontally from the intersection 
to the right, we read the speed 52. Having 
now determined the speed in feet per min 
ute, it is only necessary to determine the 
number of revolutions that will give to the 
ot 


“Revolutions for given diameters and Cut 


piece this speed. Consulting Table 2 


ting Speeds,” we find that our piece must 


make about 95 revolutions minute 


Table 3 of “Cutting Speeds for Common 


per 
Reductions” gives the formulas and tabu 
lated speeds as obtained from the charts, 
it being assumed that this is a more con 
venient form when seeking ordinary re 
ductions 

While the specific values in the formu 
tables of this 
prove no doubt of great value to many 


las, charts and article will 


they should be taken as a guide indicating 
the conditions existing in the data which 








the writer was able to procure As it is 
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impossible for one individual to secure and 


tabulate that amount of information from 
the thousands of the progressive machine 
indi 


shops of this country, necessary to 
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cate the average American practice in this 
direction, the greatest value of this article 


may be found in its indication of what 
may be done with similar masses of seem 
ingly chaotic data. 
Echoes from the Oil Country. 
rWO POINTS OF VIEW 

One of the most satisfactory things 
about a machine shop is the genuineness 
of it. A tool or a machine acts just as 


well for an apprentice as it does for the 
expert, if he uses it in as good a way; so 
it is easy to judge skill by results 

for 
one as for another, and they can be learned 
brought by 
having opportunity and patience; still the 
/pportunties may come as 


The laws of mechanics are as true 


and into subjectiori anyone 


a result of other 


a ae 
= = _ 
460 450 140 430 420 440 
i 
oe a 
ot —ygotle— 
a 
a y= — — a | 

| oe ae 

———— 

— 

460 150 140 130 420 440 
things than an aptitude for mechanica 
pursuits Things are not always what 
they seem even in a machine shop 

Phe shop was not yne f those big 
establishments like you see the pictures 
of, but it was a pretty fair shop and 
lid good work of its class, and it found 

many people that wanted what wa 
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making that it began to be so far behind 
that ordinary overtime did not fill the bill, 
if 


the best 


was decided that 


so 


a night gang was 


way out of it 


Not wishing to cripple the day force, 


all new men were put on the night gang, 


and as the town was a small one, and as 


all the machinists 





in were busy, every 
thing that came along claiming to be a 
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by the foreman’s discharging some and 
by some quitting that seemed about the 
limit. Some men were kept and allowed 
to work who under less pressing condi- 
tions would not have been tolerated. 

After running a month or so a pretty fair 
gang had been gottentogether. Among them 
was one very large, powerful young man 
who ran the large planer. This man had 
an education and a general air that was 
unusual, and was one who would attract 
attention almost anywhere. As he took 
readily to any suggestions offered and had 
lots of ideas of his own, the foreman often 
used to stop by the planer and talk over 
things with him, and they soon got to be 
good friends. 

One of the habits that the foreman had 
was to do all of his talking to the men ina 
very quiet way so that the other men could 
not tell whether he was finding fault or 
praising or offering a hint or receiving one, 
This he thought best, as it often saved the 
feelings of men who had blundered in their 
work and had to be gone to about it. 

He had heard rumors that Mac, the big 
fellow on the planer, got on an awful 
‘tear’ once in a while, and that that was 
why he worked as he did; that his people 
were rich but disliked him for his evil 
habits and left him to shift for himself. 
No doubt the men heard a lot of talk 
that the foreman did not. 

One night Mac came in rather the worse 
for drink. The superintendent was still 
in the shop and saw him before the fore- 
man did, and, approaching the foreman, 
he remarked: “Mac is some off his base, 
but I think he will be all right in a little 
while. Just watch that he hasn’t any bot- 
tle. We need his work, and if you send 
him out he will go on a spree that may 
last for two or three weeks.” 

Real good planer hands were not very 
plenty just then. 

Shortly after that there was a crash at 
the planer. Mac had started to raise the 
cross rail, but had lowered it instead. The 
planer was running at the time and the 
work had caught the tool head and torn 
it from the saddle and smashed the jig 
that held the work. That meant a good 
big job of patching and no work on the 
planer that night, and Mac put on his coat 
with “Well, I guess I did it that time, and 
{ may as well go out again’; and he 
laughed as he started for the door while 
the foreman started in on the repairs. 

At midnight the shop stopped a few 
minutes for lunch and the foreman was 
sitting on his bench near the planer eating 
his lunch, when Mac came in. Evidently 
he had made use of his time filling up, as 
he could not walk straight. After look- 
ing at the planer a minute, he came over 
to the bench and stopped before the fore- 


man: 

“Do I have to pay for breaking that 
planer?” he asked. 

“T really don’t know, Mac,” the fore- 
man answered; “that is between you and 
the company.” 
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Mac leaned forward and, raising his 
huge fist and shaking it in the air by way 
of emphasis, whispered, “I'll never pay a 
cent.” Shaking both fists he went on, “All 
the devils in hell couldn’t make me pay 
anything.” 

“I’m sorry it happened, Mac,” said the 
foreman. , 

“You treated me like a gentleman, and 
I liked to work for you, but,’ and he 
straightened himself up and struck an at- 
titude of defense, “I’d fight that ——- com- 
pany till I die before they would get one 
cent.” And so he went on, alternately 
expressing his good will to and admiration 
for the foreman and his hatred of the 
company, punctuating it with the wildest 
sort of gestures. 

Sometimes he would walk away a few 
steps, and then, as he thought of some- 
thing, would wheel around and rush back 
and pour out some bitter message that he 
wished conveyed to the company. 

Several of the men had come over and 
sat down near by, as the foreman thought, 
to hear what was going on. As the engine 
was running and it was time to be at 
work, the foreman was wondering how he 
could get Mac out without trouble. 

As he finished his lunch and set his 
basket to one side, he slid off the bench 
and slipped his arm through Mac’s: 

“Come, now, Mac, I want you to do 
me a favor. You know it always disturbs 
the men to have visitors around, so I want 
you to go out for the rest of the night. 
You never refused to do anything reason- 
able for me yet.” 

“And I’m not going to refuse now,” said 
he, starting for the door. “‘I’d do anything 
for you. You treated me decently, but—,” 
and he had to stop and shake his fist over 
the foreman’s head and express his opin- 
ion of companies in general and that com- 
pany in particular. 

“T suppose I'll have to work here until 
I can do better, but I know you will help 
me what you can,” the foreman said, as 
he gently urged him toward the door. 

After several efforts he was landed safe- 
ly outside and started up the street and 
the foreman went back. In passing down 
the shop one of the men remarked to him: 
“T’ve seen a good deal of nerve, but that 
beats it all.”’ 

“What do you mean?” thinking some- 
ting was wrong. 

“Any man that can sit up on a bench 
and quietly eat his supper while a great 
big drunk giant threatens his life has nerve 
enough, but to see a man of your size 
take him by the arm and,put him out beats 
me.” 

It suddenly flashed on the foreman how 
it might have looked to the men who had 
only seen the motions and could not hear 
the talk, and he laughingly replied: 

“T finished my supper and got him out, 
didn’t I?” 

“You did, but I wouldn’t have done that 
for all the money the shop ever made 
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Just suppose he had hit you; we couldn't 
have pulled him off before he had killed 
you. We got up as close as we dared to, 
but one blow would have fixed you.” 

“That would have given some of your 
fellows a chance at a bossing job; but 
really I was not in any danger so long 
as I didn’t excite him.” 

“Maybe you wasn’t, but I don’t want a 
new boss; I’m only getting acquainted 
with the one I have now, and I promise 
you I'll never come near the shop drunk.” 

A little inquiry showed that the general 
idea was that Mac had come in to clean 
out the shop and would have tried to do 
it if he hadn’t been headed off by the 
foreman, The foreman thought otherwise 
and found that of all the men that worked 
for him on the gang only one ever gave 
him an uncivil word, and that one was 
very drunk at the time and had the name 
of being a thug; yet he went off quietly 
after finding his vile talk did not bring a 
return in kind. 

As this gang was not a model one by 
any means, and as many of the men were 
found unsuitable and had to be discharged, 
the foreman’s place was not the most 
pleasant one, but he couldn’t see the use 
of making it worse than it was. 

I had an illustration once. 

“We need another man badly; do you 
know where to get one?” It was the 
owner who was speaking to me. 

“T might get Jack; he isn’t working,” 
said I. 

“Jack would be all right if you could 
only keep him sober, but I don’t think it’s 
much use trying,” said he. 

“I think I will try once, anyhow,” |! 
answered, and went to hunt him up. 

Jack was a fair workman and noted for 
always getting drunk when he was wanted 
the worst and when the job was in the 
biggest hurry. 

“Say, Jack, I need a good man; where 
can I get one?” 

“I’m not working; how will I suit you?” 

“You'd do first rate only for one thing: 
I’m afraid you would go to drinking and 
I’d have to ‘fire’ you, and I hate to fire 
men worse than anything I have to do.” 

“T’ll promise you I won’t drink a drop 
while I work for you on the job.” 

“Shake on that if you mean it, and come 
in in the morning.” 

Jack shook hands and came in and 
worked six weeks, which was as long as 
the job lasted, and kept his word. 

Several months after that we again need 
ed a man and the owner met Jack and told 
him to come to work. Jack came, and 
after a few days went on a spree. I met 
him and, stopping him, said: 

“How is this, Jack? I thought you 
wasn’t going to drink when you wert 
working for us?” 

“Hold on there, now. I didn’t promise 
anybody anything on this job. There 
didn’t anybody asked me to, but I kept 
my promise to you, didn’t I?” And I had 
to admit that he had. W. OsBorNE 
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Feeding Sheet Metal to Dies—l. 
BY JOSEPH V. WOODWORTH. 

HAND, SINGLE-ROLL AND DOUBLE-ROLL 

FEEDING. 

In the production of parts and articles 
from sheet metal by the use of dies in the 
power press, the proper feeding of the 
stock is one of the chief things to be con- 
sidered, as the value of the finished prod- 
uct and the cost of its production depend 
greatly upon the methods employed. Sheet 
metal goods manufacturers strive to keep 
the cost of their tool equipment down to 
the lowest figure, and are slow to avail 
themselves of the many practical devices 
which are being constantly added to for 
the cheap and rapid production of sheet 
metal parts, yet they would find that by 
installing a thoroughly practical 
of feeding the safety of their operators 
would be insured and their profits in- 


system 


creased. 

The improvements 
made during the last few years in devices 
for press feeding are astonishing. There 
is not a sheet-metal part in general use 
to-day for which some one of the large 
establishments devoted to the 
ture of sheet-metal machinery cannot pro- 
vide an automatic feeding device. In this 
and other articles that may appear under 
this title, it is the intention to illustrate 
and describe the various which 
are used for the feeding of sheet metal to 
We will here ap- 
proved types of single- and double-roll 
feeding devices. 


which have been 


manufac- 


devices 


dies. show the most 














FIG. I. SMALL PRESS WITH SINGLE ROLL FEED 


FOR SIDE FEEDING. 


As to a certain extent the presses on 
which feeding devices are used form parts 
of the devices themselves, in regard to 
working them, etc., we have thought best 
to illustrate them in connection with the 
presses on which they are used. This will 
contribute to a clearer understanding of 
the design, use and action of the devices 
than if they were shown alone. Very 
often presses are built specially for the 
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devices which are to be used for feeding 
the stock. 

The most common and the oldest meth- 
od of feeding sheet metal to dies is by 
hand, and often it is the best. When the 
metal comes in short strips or sheets, or 
when “scrap” stock is used, it does not pay 
When the metal 
is fed by hand it should be fed between 


to feed it automatically. 











WITH FEED AT 


THE 


SINGLE ROLI 
BACK. 


FIG, 2 PRESS 


a pair of gage plates (or against a single 
one) on the die, against a stop-pin, as 
shown and described in preceding articles 
by the writer. But wherever the nature 
of the work 
feeding device actuated by the stroke of 
In the follow- 


will permit, an automatic 
the press should be used 
ing are shown a number of types of auto 
matic roll feeding arrangements now in 
common use. 

When large quantities of pierced blanks, 
plain blanks, shallow drawn or formed ar- 
ticles which can be produced in one oper 
ation, or other small work of a like char 
acter is to be made, and when the stock 
can be had in long strips or in rolls, a 
press should be fitted with a single-roll 
feed like the one shown in Fig. 1. In such 
feeds a pair of feed rolls are actuated by 
from the 


an adjustable connecting rod 


press shaft, giving them an intermittent 


motion, feed the stock across the die face 
while the punch is up and remain idle 
while the blank is being punched. The 


feeds are to be had in a number of differ- 
ent sizes to suit the size of the press and 
the nature of the work, and they may 
be used to feed from front to back, right 
to left, or vice versa. The feeds are made 
with rolls of various sizes with an auto 
matic stop or release action for the upper 
roll, and are equipped with hand wheels 
The distance which the stock can be fed 
at each stroke of the press is governed by 
the size of the rolls and the adjustment 
of the feed lever. 

Fig. 2 shows a different type of single 
roll feed and its adaptation to a larger 
press and of different design. The slide 


of this press is provided with a wedg« 


adjustment actuated by a hand wheel in 


front, The upper feed roll may be re 
leased quickly or raised by means of an 
eccentric handle, permitting the strip of 


metal to be accurately placed, released and 


readusted at any time. In this device a 


pawl operates on the edge of a toothless 


disk, 


wedging 


taking its “bite” by means of a 


action, which permits of easy 


adjustment and fine spacing. A machine 


equipped with a feed of this type is very 


useful for bicycle chain work, clock and 
watch parts, Yale lock and key blanks, 
and many other articles of a like nature 


A great deal of sub-press work is done 
with 
Phe 


is provided for by 


on presses of this design equipped 


feeding devices of the type shown 
use of the sub-press 
making the distance from the bed to the 
bottom of the ram when up sufficient to 
give room for the sub-press 


Roll 


tage in the production of accurate pierced 


feeds can be used to great advan 
blanks from the strip, such as bicycle chain 


links, 


electrical apparatus, etc 


washers, clock and watch parts 


The presses are 
the double-rol! 


usually single acting and 


feed used is shown in Fig. 3. Combination 
gang dies are used, the piercing being done 
first and then the blank cut out, from 100 
to 150 blanks being produced per minute 
Che feed rolls used 


action of the when 

















FIG, 3. A DOUBLE ROLL FEED AND AUTOMATIC 
ROD RELEASE ON DOUBLE-ACTING PRESS 
FOR MAKING SHALLOW DRAWN 
SHELLS FROM THE STRIP 
for work of the kind here mentioned is 


At each stroke of the press, 
at the instant when the pilot pin, or pins, 


as follows: 


as the case may be, located in the blank- 








1862 


the holes 


pierced at the first stroke, the upper feed 


ing punch are about to enter 
rolls are automatically raised so as to re 
lease the strip of stock and permit the pilot 
pins to shift it into the correct position, 
correcting any slip which may have oc- 
curred in feeding and thereby overcoming 
and preventing the multiplication of error. 
By means of the hand wheels the strip 
may be quickly fed to the starting position 
and the last end quickly removed. 

The press shown in Fig. 3, on which a 
feed of the lo- 


and is 


type mentioned above is 


cated, is a double-acting one 


equipped with a “push through” blanking 
This figure illustrates 


and drawing die 


the manner in which the double roll feed 
is adapted for the rapid production ot 
shallow drawn shells from the strip, cut 
ting and drawing at one stroke of the 
press. A section of stock as punched and 
two of the shells are shown on the floor 


beneath the press. From 60 to 100 shells 
per minute may be produced by feeding in 
this manner. The roll teed is easily ad 


justed to blanks of different sizes, as will 


be seen from the scope of adjustment in 


the actuating feed rod. Both of the upper 


feeding rolls are provided with cam-actu 
ated lifting devices and hard levers, per 
mitting of opening the rolls at any time 


for readjusting the strip 
Fig. 4 shows a single-acting power press 


arranged 


roll 


with a special combination of 


and lateral feeds, with dies for em 


bossing, blanking and forming tin staples 
roll of 
reel at the front of the press) 


(usually placed on a 
This illus 


from stock 





PRESS WITH DOUBLE ROLL AND LAT- 


ERAL FEEDS 
trates a method of combining feeds for 
automatically producing embossed, small, 


r brass. 


formed parts from strip tin ¢ 


A favorite method of combining roll 


feeds for feeding stock which is to be pel 
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forated, such as sheets which 


perforated in regular patterns by means 


of a double ‘‘gang” of dies, is to arrange 


them on the press so that one set will be 


at the front and another at the back, thus 


allowing the sheets to be perforated very 








PRESS AND FEED ROLLS, BOTH AT 


rHE 


FRONT AND BACK 


close to the end. With feeds arranged in 
this manner on a press of suitable design 
from 70 to 100 strokes a minute may be 
attained, and, feeding the metal through 
the rolls, a double 


the 


will allow of punching 


row of holes at each stroke of ram 


across a plate from 14 to 30 inches wide 
When for 


work of this kind, the feed roll housings 


feeding devices are arranged 


are hinged and each set of rolls has a 
hand-wheel to allow of quickly adjusting 
the sheet at the start, or removing it at the 
end. The rolls are actuated by a lever 
connected at one side of the press, one end 
the the 


other to an adjustable stud in a T-slot in 


to one of lower feed rolls and 


the end of the press crank shaft. 


In Fig. 5 is shown a press for perforat 


ing sheets of steel 1-16 thick, 30 inches 


wide and 101 inches long, punching a line 
of holes entirely across the sheet at the 
rate of eighty strokes per minute. 


the 


Fig. 6 


shows front feed rolls and apron let 


down to allow of setting and adjusting the 
dies. As the holes pierced in the sheets 
were of small diameter, necessitating very 


frail punches, a stationary stripper is not 


used, but instead a cam-actuated stripper 


worked by cams on the crank shaft. This 
stripper permits the use of shorter and 
therefore much more durable punches 


than can be used with stationary strippers. 
Che this 
upon the stock, straightening it out before 


stripper on press comes down 


and holding it straight during the punch 
ing and stripping. After the stripping it 


moves up with the punches. This arrange- 


are to be 
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ment presents the additional advantage of 
avoiding the blow against the lower slide 
of the stripper-plate, which with station 
ary strippers occurs upon the return stroke 
of the slide, because of the necessary play 
between the face of the die and the fixed 
stripper which allows of the punched 
plate or strip to be carried up against the 
This 


cause of broken punches and sheared dies 


plate before stripping well-known 
is entirely removed when a device of this 
type Is used. With the press equipped as 
here shown, 180 sheets of the dimensions 
given above were perforated per day of 
ten hours. 

The roll feeding devices illustrated here 


only 


a few of the many i 
the 
idea of 


in represent 
number is 
their 


and value in producing sheet metal parts 


general use However, 


ufhcient to convey an use 


at a low cost and to a high degree of 


For spe 
fe eds 


accuracy and interchangeability 
cial work special combinations of 
have to be arranged. 


Letters From Practical Men. 


Shop Nomenclature in England. 
Machinist : 


Osborne's discourse on shop nomencla 


Editor American 


ture, at page 1539, reminds me of an 


or shall I 


curred during my residence in Yorkshire, 


incl 


dent say accident ?—which oc 
England. 

We required a pulley to complete an 
the last 


ment that the only one in stock of requisite 


urgent order and found at mo 


size was too large in the bore. The pulley 
was handed to a turner with instructions 
to bush it, the bush to be fitted in “flush” 
with the boss at each side 

Upon examining the finished job I found 
to my surprise that the bush had been left 
slightly projecting, and to improve its ap 














FIG. O FRONT FEED 


DOWN. 


ROLLS AND APRON LET 


pearance time had been wasted in nicely 
rounding off the corners and polishing the 
projecting parts. As the pulley was re 
quired to present a specially-made-to-order 
appearance, this was annoying, as the ex 
tra polish and odd appearance gave the 
game away ata glance. I quickly sought 
an interview with our man: 


“T see you've finished that pulley, but 


you'll have to mount it up again and turn 
the bushes off flush with the boss. Why 
didn’t you listen to orders?” 


“But I’ve turned it flush.” 
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“Indeed; then if you did, it’s suddenly 
swelled out.” 
“What do you mean by flush?” 
“Why, level, of course!” 
“T always understood it to mean proud, 
standing out.” 
“You're the first 


who thought that; why, it’s an extremely 


man I’ve come across 


common word.” 
We discussed the 


at last he persuaded me to take a 


matter at length, and 


“con 
| did SO 


sensus” of the shop’s opinion 


not all at once, though—and found to my 
astonishment that fully 50 per cent 


There 


were 
entirely at one with the turner was 
absolutely no unanimity 

Now the word itself certainly gives one 
the impression of fullness, as an overflow 


of flushed but | 


have still grounds to base my own read 


water, a countenance ; 
ing upon so long as the dictionary meaning 
is “level, with respect to surface.”’ 

I don’t much object to hearing the tail 
stock called the footstock, a dead center 
or a poppet head; a spanner, a nut wrench 
or screw key; the lathe bed, a gantry; a 


standard, a ‘leg; machine platen, a table 


ot 
the mandrel, the spindle; an 


planer down slide, a fiddle, by reason 


its shape; 


angle plate, a knee or elbow plate ot 


bracket; but when it comes to calling the 
grindstone, a grindlestone; a slide nut, a 
box ; a screw, a pin; a pin, a peg; a swivel, 


a quadrant (1% circle) ; a drilling machine, 


a drill press (how does it press?); the 
planer cross slide, a cross rail (there’s no 
wheel on the square slide which rides 
upon it); a gear wheel, a cog wheel (the 


days of cogging are past and gone, for 
rawhide is better): I object just as much 


as when the wife calls all the polished 


iron dbout the household furniture ‘“‘steel 
work,” the furntture man his veneered 
rubbish, solid oak, or the butcher mat 


his frozen foreign meat, “best English.” 


[ recently made my appearance 


as a 
resident and worker in Birmingham, and 
it has taken me all my time to measure 


the meanings of the many shop terms 
used here—and even now I often forget 


myself and call a screw a screw, a pin a 
pin, and a nut a nut 

there do to 
Anything threaded 


In these parts not appear 


be any small screws. 


under a foot or so in length is always a 


pin; and so we have cheese head pins, 


mushroom head pins, collar head pins, set 


pins, chuck pins (the jaw-actuating 
screws), slide pins, and so on; and hence 
screws, not being screws. but pins, pins 
themselves are relegated to the ‘‘peg’’ list 


And so the journey of Miss Pin from the 
makers to the users constitutes by law of 
custom a marriage, and the maiden name 
of pin is changed to that of peg 

On looking over an outline drawing of 
a countershaft, I came across a remark 
this: 


keyed.” 


“This pulley to be 
As 
were not shown projecting from 
of the 


ample room, and as on a 


131 
ike 


somewhat 


pinned on, the bosses 


(hubs) 


not 


the edge rim, although there was 


countershaft it 
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is advisable to be able to adjust the pulleys 
the to 
the pulleys, I did not see the force nor 


to the machine, and not machine 


the meaning of the remark until the words 


were translated into the correct English 
“To be 


screw 


secured by a square head set 


And for some time | was in doubt upon 


seeing the phrase “to be pegged on” as 


to whether to conclude that a pin should 














be put clear through the boss and the 
shaft, or whether a simple, short peg 
should be driven into a hole drilled in 
the shaft and the boss held by a short 
keyway cut at one end of the hole 
Although I had at times heard the word 
‘box,’ used to express “nut,” still ever 
h Listes 
FIG. 1 
[ 
ion 
| | 
| 
FIG. 3 FIG 
JIG 


now it always strikes me as being incon 
gruous. 
Here, 


ordinary 


lock-nuts, lock-collars and 


too, 
shafting collars are lock-rings 


Swivel slides are quadrants (whether they 


bear a resemblance to a quarter circle or 
not ) 

Now, seeing that such diversity exists, 
is it not high time that some common 


and expressive-of-its-meaning—nomencla 
be No doubt old 


days could be pleaded the excuse of shop 


ture adopted ? in the 


customs and usages being as unalterable 
as the laws of the Medes and Persians, but 


to-day, the 


days of the universal use of 
drawings in the shop, never 


Let 


naming of parts on the working drawings, 


the draftsmen be unanimous in the 
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and the men will perforce by constat 
usage quickly follow suit 

FRANCIS W. SHAW 
Birmingham, England 
Jig Feet and Bushings. 
Editor American Machinist 
The article at page 1373, “Some Point 
in Jig Desigt by L. O. Danse, has bee 
reé id by ne W ( 1 le rie piceasure 
specially interesting are his remarks o1 
g teet | ere ire 1 be eve ak irly Ls 
many kinds of jig fe s jig draftsmen 
each of the latter seeming have wn 
ideas on the subyec \nd now and thet 
one runs across a man who, like the man 
facture M1 Danse mentior Wal n 
poss 
FIG 
= _ 
4 
FIG FIG 
FEET 
feet at all on his jigs, claiming that they 
are alwavs getting into table slot and 
holes and are therefore a nuisance 
I worked at one time for a man who 
was always worrying about those slots in 
his drill-press table, and who insisted or 
his jigs made as 1 


having the bottoms of 


Fig. 1 or 2. Thus he strucl 


dium between plain urface 
feet. 


don t Car? 


who 
hardened 
integral with 
foot; the 


] ] 
MAKES i rood 


1 Either 


shown in Fig, 4 being, of course, 


as good ; 
foot of « | 


ae 


to make and probably just 


other, except where a onsi 


length is required 


ind 


a happy me 


jig 


3 and 


on 


the easier 


is the 
rable 
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When it steel feet, all sorts 


ind sizes seem to be used, and Figs. 5 anl 


comes to 


6 show two tapered feet, one of which 
drives and the other screws into place. 
Why are these feet tapered? So far as I 
they are no better than plain feet 
and more bother to for the 
thread on Fig. 6, that also seems entirely 


can see, 
make. As 


usually make a foot as 
shown in Fig. 7. It takes little stock, lit- 
tle time, and when in place is as good as 
the best,so far as I have been able to judge. 

It has 
something of the jig work in a number of 
shops, and the strangest type of jig I have 
the ‘“‘grandaddy- 
long-leg” affair shown in Why 
anyone should think that a flat steel plate 


unnecessary. I 


been my good fortune to see 


seen in my travels is 


Fig. 8 


mounted on stilts, and provided with the 
necessary straps and bolts for holding the 
work, is cheaper in the long run than a 

designed jig, I under 
I’ve seen quite a number of such 


properly cannot 
stand. 
jigs used, however. 

I wish to shake hands with Mr. Danse 


on the machine-steel bushing question. 
I’ve tried hard, in at least two places, to 
get them to try machine for their 


bushings, locating devices, etc., but had 


steel 


to give it Perhaps someone will tell 


us why a bushing made of machine steel 


up. 


and properly case hardened should not 
answer the purpose as well as one of tool 


steel. S. F. ARTHUR. 





Mechanical Schools. 
Editor American Machinist: 

The articles appearing in your paper 
during the past few months .on the sub- 
jects of schools and manual 
training have interested me greatly, as I 
am a graduate of the one and a teacher 
in the other. I have been several times 
tempted to have my say on these subjects, 
but as other matters were pressing I held 
my The time has now arrived, 
however, when I must speak my mind if 
[ may be permitted to do so. 

It was my good fortune to get into a 
school where the use of scales was both 
understood and taught, whatever other 
shortcomings the institution might have, 
but the thing that induces me to write is 
the criticism offered by S. P. Y. at page 
1656 on the the senior 
classes in some of our industrial schools. 

Goodness knows that much of this work 
is poor enough, and it is also well known 
that skilled mechanics are employed in 
some institutions of this kind to do work 
which is shown as the work of the school; 
but it seems to me that it is a pretty broad 
statement to say that young men, fourteen 
age, cannot build 
such machines as gas engines and dyna- 
The writer has worked in several 
shops, including one of the best known 
in this country, and he has seen young 
men of the ages above mentioned, not only 
roughing out but finishing parts of just 
such pretentious machines as those named, 
and if these young men can do such work 


technical 


peace. 


work done by 


to seventeen years of 


mos. 
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in the shop, what is there to prevent them 
from doing similar work in school, pro- 
vided the instructor understands his busi- 
ness? To be sure, he does not understand 
it in many cases, but it is not his fault, 
fellow 
and no 


poor The salary is ridiculously 
small, 
would 


Fortunately, however, these conditions do 


self-respecting mechanic 


work for such a compensation. 
not prevail in all schools. 

The accompanying photograph shows a 
28-inch upright drill press which was built 
by members of our senior class, and it 
has been in use for nearly three years, 


giving good satisfaction. The boys made 
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AN EXAMPLE OF 


the drawings from sketches furnished by 
the instructor; the first-year students made 
the patterns and the middlers made the 
forgings, The 
where, and the base-plate and table, be- 


castings were made else- 


ing beyond the range of our tools, were 
machined where they were cast. 
Our reason for doing such work is two 


fold. We believe the student gets far 


better training from such work than would 
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be possible if he were kept making more 
exercises after he has learned the funda 
mental principles underlying the use of 
ordinary machine tools. He takes a great 
er interest in his work when he is making 
something useful, and if he sees fit t 
become a practical mechanic he has a good 
foundation on which to build. If anyone 
doubts this, let him inspect our work and 
see for himself. Secondly, we can he 
constantly adding to our equipment. 

Our students have also built an eight 
day tower clock, which has been in suc 
cessful operation for seven years, and they 


are at present engaged in making another 


i 








SCHOOL SHOP WORK. 


clock which is to have a 13-foot dial and 
is designed to ring a 
It is also fitted with a 
the 


the striking part 
7,000-pound bell. 
set of chimes which strike quarters 
This work is done entirely by 
and, so far as their 


self-conceit has not outgrown the ordinary 


students, 
we know, stock of 
limits of human nature. 
Wiveert S. Drew 
Chicago Manual Training School. 
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Local Case Hardening. 
Editor American Machinist : 

I was very much interested in the arti- 
cle by “Cherry Red,” at page 1490, on local 
case hardening. He describes a good way 
of hardening cycle axle ball races. I have 
no doubt but that it is a good thing under 
certain conditions of manufacture; but in 
advanced practice in the production of cy- 
cle axles they are turned on automatic 
machines; therefore cutting them off, as 
described by “Cherry Red,” from a black 
bar of steel, turning the ball race only and 
carbonizing before proceeding further, 
would be impracticable under these con- 
ditions. The automatic machine produces 
the axle completely turned, with the ex- 
ception of a skim to be turned off on an 
ordinary lathe to insure acuracy of finish. 
Under this condition it is advisable to 
pack the center A with fire clay in the 
ordinary way, and carbonize from the ball 
race outwards. Then, to overcome the 
shearing off of the metal of the cotter pin 
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through friction, owing to the hardness of 
the axle, dip the end of the axle in a red- 
hot lead bath, allowing the color to rise 
from the end of the axle towards the ball 
race. The color at B will be a deep blue. 
Then dip in water. The end as far as C D 
will be comparatively soft, perhaps in some 
instances tempering the ball race slightly, 
which would be an advantage. However, 
the tempering of the ball race can be easily 
avoided, if desired, by exercising a little 
judgment, The best way to true the axle 
is to place it on two blocks under a press, 
and a slight pressure will straighten it. 
\fter this operation, if first-class work is 
desired, it is necessary to grind the shoul- 
der and ball race from / to F to insure 
a good bearing MACHINIST 


Birmingham, England 





Technical Education. 
Editor American Machinist: 

There has been much discussion of late 
in the technical press about technical edu- 
cation, So far the letters seem to be 
mostly, if not entirely, from those using 
ir employing men possessing such edu- 
cation, and those imparting such education 
have remained silent. The writer, being 
what is termed a technical man and hav- 
ing worked through all the stages of blue 
print boy, tracer, draftsman, designer and 
chief draftsman, as well as having con 
ducted his own drafting office, thus em 
ploying and managing draftsmen, many of 
whom were recent graduates, feels quali- 
fied to speak on the subject of the recent 
graduate. 

First as to the graduate himself: He 
is a man of more than average intelli 
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gence, much of whose time for four years 
has been profitably spent. We should be 
able to say all of whose time, but we are 
not under present conditions. Any em 
ployer of the recent graduate knows how 
great are his shortcomings due to the 
many things left untaught, and the many 
things taught wrong that have to be un 
learned and learned over again. The un 
taught and the wrongly taught things are 
due entirely to incompetent teachers, many 
of whom are but a few years removed 
from the classroom themselves, and have 
no practical knowledge of how things are 
done in commercial life, nor any idea as 
to what is expected of the graduate as soon 
as he enters the commercial domain 

Such teachers know nothing of shop 
methods or systems, how orders are ob 
tained, entered and passed through the 
office, where they go from the office, or 
how they get to the drafting room, in what 
manner or from whom the shop gets its 
instruction; the manner the work is traced 
through the various shops till it is ready 
to ship; the getting or giving of shipping 
instructions, the requisitions for, ordering 
of, and invoicing of raw material; the 
purchasing department, the stock room, 
cost keeping, time keeping, the pay-roll, 
the relations one to another of apprentice 
boys, journeymen, foremen, superintend 
ent, mechanical engineer, chief draftsman, 
etc., in fact what may be called the econo 
mics of commercial manufacturing. The 
teachers of the school shops are usually 
commercial men, in very great contrast 
to the classroom teachers, and it is owing 
to this fact that the recent graduate can 
tell when a tool is dressed properly, but 
not when a drawing is dimensioned right 
Very few graduates expect to spend any 
time in the shop, while very many—prob 
ably a great majority—do expect to begin 
work in the drafting room and spend con 
siderable time there 

The graduate has been taught the theo 
retical impossibility of taking a drawing 
off the board and expecting to replace 
it with the lines square. The teacher 
doubtless believes in this theory, little 
knowing the necessities of the commercial 
drafting room, where a drawing is handed 
from draftsman to tracer, where a drafts 
man may be required to jump back and 
forth from job to job a dozen times a 
week, and where “good enough” is many 
times more valued than “too well don 

Their ideas aré disconnected, strung 
upon no thread. They make drawings im 
possible to mold or machine, although, 
when attention is called, they recogni 
the fact readily enough, showing that 
while they were taught the rudiments of 
shop practice and drafting, no connection 
was made between the two. In the school 
they made drawings, made patterns, made 
castings and machined them, but were not 
taught that the patternmaker had any in 
terest in how the draftsman did his work 
nor the molder in the patternmaker’s 


work, nor the machinist in the work of 
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either one Drafting seems to be taught 
as an entirely separate and disconnected 
subject, like anatomy It is only when 
one gets far enough away from his own 
course to get a clear perspective view of 
it that one sees how many things could 
have been better done, and how many done 
that were not done ill, that one realizes 
the lack of proper teachers in the schools 

The recent example of bad drawing pub 
lished in the AMERICAN MACHINIST is lit 
tle worse than some that the writer has 


seen come from the recent graduate. One 


particularly bright graduate, well recom 


mended by his school, spends an hour 
trying to locate a proper center from which 
to shade a particular circk Would it 
have taken any longer for his teachers 


to have taught him how to shade a circle 
by springing his compass than to have him 
stabbing around after centers? And would 
not the chief draftsman have thought bet 
ter of him if he had known how to shade 
a circle after four vears’ study? 

Now why not organize our schools like 


1 shop or manufacturing establishment 


| ct the dean of the school re present the 
general manager, the professor of engi 
neering the mechanical engineer, the in 


structor in drawing the chief draftsman 
and have a superintendent of shops. Have 
everything run on a shop system. Let each 
boy make out his time card at the end 
of the period, whether in drawing room 
or shop; let each piece a boy makes be 
given a job number which shall originate 
in the drawing room 

Let the bovs see orders coming from 


he nature of speci 


the general office in t 
fications, Let them see these specifications 
digested by the chief engineer, and hand 
ed to the chief draftsman with instruc 
tions, Let the boys then be required to 
complete the drawings needed, and issue 
the shop orders, as well as catalog and 
file the tracings, specifications and other 
matter pertaining to the job. Let the boys 


in the shop receive these instructions from 


the drawing room through the shop 


foremen, and work = accordingly Let 
ill the routine of record keeping accord 
ing to some system be gone through with, 
giving each boy chance to get familiar 
with the same Abandon much of what 
1S called the oOptior il courses, ind substi 
tute a course in shop management, to 1n 
clude cost keeping, invoicing, selling and 
tact ysten It is the vriter’ exper! 
ence that optional courses usually degen 
erate into college playthings to fill in time, 
ind at the best mislead the student into 
thinking he is acquiring useful knowl 
edge, while the time could be spent in 
learning much that the employers insist 
m having, and which now must be learned 
ifter graduation, to the financial disadvan 
tage of the gradi 

In a recent editorial the AMERICAN Ma 


CHINIST covered much of the ground when 
it said that ‘to be i uccessful teacher 
f mechanical drafting one must first have 


been a commercial draftsman.” Carry this 


PO 


RE re 


all AI itt a a ne mn a, — Sonne a 


Bh lila 
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a little farther. Let it apply to the whole 
school, and let no one teach who has not 
a good commercial record behind him. 
Throw out the young student-professors 
into the maelstrom of business life to get 
experience. Make the pay of the pro- 
fessor and teacher the equal of that earned 
by men of their grade in commercial life, 
and thus attract men eminent alike for 
their technical knowledge and their prac- 
tical knowledge of what is wanted in the 
world of business, and what is the requi- 
Then, and not till then, 
of our technical 
ENGINEER. 


site of success, 
will the incongruities 
education disappear. 





Drawing Board Attachment. 
Editor American Machinist: 

The sketch shows a simple yet useful 
attachment for a drawing board which I 
noticed in our drafting room. Although 
this idea may not be original, still some- 
one may profit by it. 

Attach a spring a to the top of the draw- 
ing board, then attach a piece of strong 
twine to the opposite end of spring; next 
pass it around both corners of the board, 


PRAM ORNUE.. 
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DRAWING-BOARD ATTACH MENT. 


having it perfectly tight, and fasten at the 
lower edge by means of a screw eye. Put 
a round-head screw b in the under side of 
the T-square head and insert twine in rear 
of the screw; the tension of the spring 
will then hold the head of the square 
against the edge of the board c, and many 
will be prevented, as the T- 
square is always true. 
Epwarp W. MoNAHAN 


mistakes 





Halving Fractions. 
Editor American Machinist: 

Referring to the article ‘Subtracting 
Fractions,” at page I may say that 
I have used a method of halving fractions 
which worry and time. Suppose 
we wanted to halve 93% inches. Most 
draftsmen, I note, would say 43} + 2} = 
4%j inches. The simple way is to add the 
numerator and denominator together and 


1555, 


Saves 
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place the sum over the next highest de- 
nominator, and for the integral subtract 
1 from the given number and halve the 
Thus in 9?$, adding ?%, plac- 

61 

ing that over the next highest denomina- 
tor, which next to 32 is 64 = %}. Taking 
1 from 9 and halving — 4, then half of 923 
= 4°} inches. The rule applies to all 
fractions whose whole number is an odd 
If the number is unity, the operation 


Half of 17 


Those who use this 


remainder. 


one. 
is then of the simple form: 


= I 75 = 2% inches. 
23 

cannot help saying it is very simple and 
a great time saver. It is not my own, and 
a draftsman I knew seventeen years ago 
said he had used it for twenty-five years. 

Something else he showed me, although 
it does not enter into mathematical com- 
putations, is to arrange the 10 digits to 


equal 100. As it 1s ingenious I here give 


it: 
49 3 
50 %% 
100 
It will be noticed that all are used and 
each only once, PINKNEY 





Casting Pipe Direct From the Blast Furnace. 
Editor American Machinist : 

At a certain foundry in the Midlands 
large government orders were executed 
for pipe. Periodically the inspector would 
visit them for purposes of inspection. Ac- 
cording to specification the pipes should 
have been cast at the second melting, or, in 
other words, from the cupola. However, 
seeing that it cost money to run the cupola, 
it was customary to cast them direct from 
the blast furnace. It must be understood 
that these pipes are molded vertically 
(socket down) on what are termed pipe 
pits, excavations of circular form. The 
flasks are hinged, one half being fixed to 
the walls of the pits, the top reaching al- 
most level with the top of the walls. Run- 
formed from the tops of the 
molds, leading into one main runner 
which runs to the furnace. At each pipe 
is fixed a gate formed of a plate covered 
with loam and dried. The furnace is 
tapped and the molten metal runs into the 
main runner and flows to the pipes, to 
cast which the loam-covered gates are 
raised, each in turn, and, after casting, re- 
placed. One day, while casting in this 
wise, word was passed around that the 
inspector was about. Immediately the fur- 
nace was “bottled up,” the last gate used 
was closed, and while metal was being 
brought from the cupola as a blind, the 
main runner was covered up with sand. 
The inspector arrived on the scene and, 
after looking on a minute or two, made 
right for the covered-over conduit. See- 
ing this, an old hand walked behind him, 
watching his every footstep and ready to 
stay his progress if he ventured too near 
the “danger trap.” As it happened, he 
stepped right over, thus 
saving the reputation of the firm 


ners are 


unconsciously 
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Talking the other day with a foundry 
expert, he made the statement that the 
plan of casting direct from the blast fur- 
nace—except for pig iron—had entirely 
died out, as the metal was found to be un 
reliable for work where strength was a 
consideration, and nowadays engineers 
went in for cutting down weights so fine 
that such practice would be deemed un 
Now, I know for a fact that to-day 
in constant 


safe. 
at least one blast furnace is 
use for casting pipes and structural iron- 
work. It is only used for making pig iron 
on Sundays. 

In former days, in specifications it was 
the custom to give the thickness of pipes, 
with no _ reference to their ultimate 
weights, and the inspector tested them by 
their caliber and outside measure at each 
end. To outwit this, it was customary for 
the founders to make the core boards 
rounding in their length, so that the core 
would be struck up thinner in the middle. 
Their hash, however, was settled when the 
inspector brought with him a round ball, 
which had to be passed through every pipe 
To-day, of course, even this is unneces- 
sary, as they are bound to get them to a 
given weight with an allowance of only 2 
per cent. on each side. 

Francis W. SHAW 





The Metric System From the Commercial 
Standpoint. 
BY F. E. DRAKE, 

In reference to the agitation concerning 
the metric system and the bill now before 
Congress authorizing its legal adoption in 
the United States, it may be possible that 
the experience of the writer during the 
past three years may be of interest in con 
nection with this interesting subject. 

I shall not attempt to discuss the scien 
tific or technical values of either the metric 
or so-called “‘English” system, but will 
simply refer to the practical and commer 
cial side of the question. 

Having had the responsibility of select 
ing, preparing and installing the machine 
ry and electrical exhibit of the United 
States at the Paris Exposition, a very in 
timate contact with mechanical and engi 
neering usage in the principal countries 
of Europe was experienced. Aside from 
the English and United States manufactu 
rers, the metric system was in universal] 
use, and all catalogs, descriptions and tech 
nical data on manufactures of the various 
principal countries were expressed in metric 
equivalents; there may possibly have been 
a few rare exceptions where the purchaser 
aspired to British markets, when both met 
ric and English equivalents were named 

As vice-president of one of the impor 
tant class juries covering machine tools, 
the writer discovered that every represent 
ative of foreign governments on this jury 
preferred and best understood the metric 
system, with, of course, the exception of 
the English member. 

During this Exposition, when all nations 
were gathered together, and where the 
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foreigners were examining with great in- 
terest the products of the United States, 
there were many expressions of regret that 
the American almost 
every case refused or failed to give, in 
their printed matter and descriptions, the 
metric equivalents, many times to the great 


manufacturers in 


detriment of their business relations, be- 
cause of the inability of the foreign engi- 
neer and rapidly and 
mentally our system into the more familiar 


buyer to convert 
one. 
writer's privilege to carry out a reorgan 
ization of one of the largest most 
modern shops in Germany, where the de- 


Since the Exposition, it has been the 
and 


signing engineers work equally well in 
both considerable 
proportion of shop drawings are in feet and 
inches owing to the adoption (under li- 


systems, and where a 


cense) of United States models. This 
shop also possesses a complete set of 
standards for both United States and 


Whitworth threads 

From a practical standpoint there can 
be no doubt 
and machinists prefer to work to the met- 
ric system, but whenever the same work- 


whatever that the workmen 


men have received shop drawings in feet 
and inches, there has been no objection on 
their part, and never any increase in their 
piece-work prices 

In the drafting room there were 
draftsmen who had gained their 
ence in American shops, but who, 


several 
experi- 
after a 
short time, actually preferred to do de 
signing work after the metric system 

whether for that they had 
grown into the habit of calculating ac- 
cording to the current usage of the coun- 
try, or because of greater care and neces- 


the reason 


sity for checking computations in English 
fractions, I know not—the practical result 
from a business man’s standpoint being 
that we could design and construct accord 
ing to the necessities of the purchaser, 
either after the English or metric system, 
with equal facility and equal results 

As to the expense involved in preparing 
for manufacture after the metric system, 
I might state that during a single year a 
complete new equipment of United States 
standards, gages, taps and dies, etc., were 
purchased without seriously affecting the 
general expense account. There never was 
any confusion, as the management insisted 
upon the use of either of the two systems 
in conformity with the wishes of the pur 
chaser, and this ability on the part of the 
company to meet the buyer’s requirements 
often secured otherwise 
would have gone to the competitor. We 
can safely assume as true that what oc- 


orders. which 


curred in a German shop in reference to 
design and construction after the English 
system would be the same or essentially so 
when reversed 

An intimate contact foreign con 
ditions of manufacture the 
writer for the following criticism of our 
home methods. We know our strength 
virility in machine and 
manufacturing and are inclined to be too 


with 


may excuse 


and designing 
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supercilious in respect to our foreign 


trade. Instead of forcing the purchaser 
to accept the standard which is easiest for 


us, it would appear far more commercial 


and business-like for’us to meet him at 
least half way and furnish him with what 
he wants, so long as he will pay for it, 


and is convinced that a machine designed 


and constructed after the metric system is 
more acceptable than the other 


The 


mands decrease so that we have a 


moment our present domestic de 


reason- 
able excess of product we will be searcl 
ing for the outside markets, and since en 
interna 


gineering daily takes on a more 


tional character, the wide-awake manu 


facturer will prepare himself little by littl 
and at the least gross expense to meet the 
requirements of international trade 

English manufacturers, it is 
that 


Neglecting 
quite certain no antagonist of the 
metric system can produce as evidence a 
catalog of manufactured products in engi 
neering lines which does not follow the 
Looking at the 


results, can we always afford to force upon 


metric system financial 


a man a sack coat when he wants a frock? 





H. B. Bartlett on the Metric System. 


Following our plan of securing evidence 
regarding the comparative merits of the 
metric system from those who have had 
opportunities for using both the English 
and the metric systems in the process of 
machine construction, we asked the opinion 


of Mr. H. B. 


years in American workshops and finally 


Bartlett, who spent many 
was in a position of responsibility in the 
Small Tool the Pratt & 
Whitney where he 


to Berlin and for four years 


Department of 


Company, from went 


was superin 
tendent of the Small Tool Department of 
Loewe & Co In 


manufacture small tools for both the Eng 


Ldw that works they 


lish and Continental tmarkets, and conse 
quently use both systems of measurement 
on work where measurements are the most 
important thing andconvenience of making 
Under date 


writes as fol 


measurements scarcely less so 
of October 18, Mr. Bartlett 
lows: 

favor of the metric 


adopted in our country, but 


“TI am strongly in 
system being 
discussion over the pros and cons can last 
than that on the 


longer resumption of 


specie payment, and I think Horace Gree 
ley’s advice on the latter would apply very 
well in the present case. I don’t believe 
in ridicule or even humor as an argument, 
but that 


the opponents of 


think 
standard 


when becomes necessary 
the English 
have the best of it on their side. 

“It seems to me that the Irishman who 
given a two-foot rule with which to meas 
ure a piece of timber and reporting it being 
‘as long as that stick ye gi’ me, two bricks 
and the width o’ me hand barin’ me thumb’ 
was getting back pretty close to the origin 
of our present standard or laying an equal 
My five 


system 


ly good foundation for a new one 


vears’ experience with the metric 


1867 


has increased my liking for it, which 


ly twenty years 


here 
was pretty well fixed near 
ago, after ab 


. . 
a toolmaker 1n 


ut two vears 


New 


1 


experience as 
England factory 
This 


to the inch 


where it was the exclusive standard 


factory afterwards went back 


but with decimal subdivision 1 sort of 


involuntary compliment to the former 


SVS 


tem. I, however, prefer the millimeter as 


a unit to the inch in shop measurements 1n 
the construction of machinery Chere 1s 
no special difficulty in learning it, and one 
soon becomes accustomed to thinking in 


millimeters without translating into inches 
in order to form an idea of their valu 


“My experience has been only with the 
millimeter as a base unit, but I have talked 


with many American mechanics here with 


experience on bridge and_ shipbuilding 
work who are unanimous in favor of the 
metric standard. One especially, an elec 
trical engineer, said: ‘I don’t see how we 
ever got along without it, and my only 
regret at having to return to the States 


is the English standard of measurement 


that I shall have to take up again.’ 


I don’t think the question as to whether 
the workman prefers to work to the inch 
In the average 


or not 1s of any importance 


machine shop all he has to know is how 
to count and what and that will most 
likely be millimeters, and not centimeters 


R 
or decimeters 


“The draftsman is the man who will 
have the most to do with the difficulties 
in learning it, and to the average one i 


would be recreation of a pleasant kind 


But I think the majority could drop one 


take up the other at once with mn 


and 
trouble whatever 


The Largest Wood Pulley. 
What is 


claimed to be the largest all 


recently 


wood pulley ever made is one 

built by the Reeves Pulley Company, Co 
lumbus, Ind., for the Taunton-New Bed 
ford Copper Company, New Bedford 


Mass The 
30 inches face and 18 inches bore 


completed in twenty d 


pulley is 20 feet in diameter 
It was 
ays after the receipt 


ot the order 





A Gentleman Machinist 


According to an Omaha correspondent 


of the Chicago Tribune, D. H. Hoffman 
a Union Pacific machinist getting $3 a 
day, has received the palm as the most 
expensively dressed man in that city. The 


extent of his wardrobe was brought to 
light in a trial in Omaha, where a mar 
was charged with stealing a suit case full 
of clothing from him. While under oath 
he stated that the grip contained $6 worth 
of neckties ‘How many neckties have 
you altogether?” asked the attorney He 


replied: ‘‘I have $400 worth of neckties.’ 
The court gasped and the attorney turned 
“Is the rest of 


proportion ?”’ asked the attorney. 


wardrobe in 
“Tt is,” 
Hoffman 


pale your 


responded the witness was 


dressed faultlessly 
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A Merry Christmas to All. 

Tt is twelve years now since the vagaries 
of the almanac, which is not constructed 
upon the metric system, permitted us to 
greet our readers with an issue on Christ- 
mas Day. The opportunity which the pres- 
ent year brings around is most opportune. 
Perhaps at no time in the past dozen years, 
if ever before that, could we have formu- 
lated the congratulations and the good 
wishes of the season with fuller justifica- 
tion of the former or with better hopes of 
the large fruition of the latter. We have 
been abundantly prospered in all our ac- 
tivities of late, and we have seldom looked 
out on a more promising future. Pros- 
perity is becoming chronic. Some, of 
course, are to be found who are disposed 
to look on the condition as abnormal, and 
to keep an anxious eye constantly on the 
lookout for a great tumbling of the edifice 
of our hope We are not in sympathy 
with them. As we write we are very sure 
of two—or shall we not say two and a 
half ?—of the three particulars upon which 
to base our hearty Christmas greeting 
We have been genuinely and thoroughly 
prosperous throughout the past year, we 
are prosperous now, and there is promise 
f undiminished prosperity as far as we 


can see into the future. Were we ever 
in a better.condition for mutual all-around 
expressions of kindly feeling and stimu 
lating words of cheer? 

The synonym for prosperity is simply 
business activity; all other things which 
prosperity implies automatically accompa 
ny the activity. The instinct of the race 
is industrious and its happiness lies in do- 
ing. Everybody who is anybody is now 
doing something, and is happy in the fact. 
Of course we work always for our reward 
with the joy of toil thrown in, Never can 
we be so sure of our reward as when we 
are all employed, which is now if ever. 
The activity of the present time is not in 
any one line or in any few lines of occu- 
pation, but practically in all, and especially 
in those most diverse. The continued 
profitable activity of the farmer is as pro- 
nounced as that of the mechanic, and here- 
in lies our strength and our confidence. 
We are more largely than has heretofore 
been normal the customers or employers 
of each other. The conditions are such as 
to largely render the lessons of the past 
inapplicable. We have no occasion to be 
drifting soon again into days of compara 
tive inactivity and unprosperity except by 
We have “orders 


ahead” and that makes us all right. Not 


acts of egregious folly 


only has the manufacturer his orders 
ahead and the farmer his unfailing mar 
ket, but the great American people has o1 
ders ahead and voluminous work before 
it, and it is for us to keep on doing it and 
drawing our pay. So now why shouldn't 
we, as rarely before, stop for a day which 
gives the occasion and rejoice over our 
achievements and our prospects and wish 
each other all around what the signs of the 
times seem so surely to guarantee? The 


December 25, 1902 


AMERICAN MACHINIsT simply does its share 
in wishing each of its readers and co 
operators a Merry Christmas. 





Mr. Drake on the Metric System. 

We publish elsewhere in this issue an 
article by F. E. Drake on the metric sys 
tem. Mr. Drake will be remembered as 
the man whose extraordinarily efficient 
management of the American machinery 
exhibit at Paris did so much to render that 
exhibit a success, and since that time until 
recently he has been engaged in special 
work in connection with electrical estab 
lishments in Europe, acting primarily in 
the interests of financial backers of such 
establishments. In this work he has been 
very successful, and only his preference 
for life in America has impelled him to 
come home. Mr. Drake’s thorough Amet 
icanism cannot be doubted, nor can he be 
charged with lack of interest in or appre 
ciation of American machinery building 
establishments, and therefore the impres 
sions made upon him during his experi 
ence of the past five years ought to be 
worthy of very careful consideration by 
every American builder of machinery who 
wishes to approach the subject with 
an open mind and with a _ view to 
his own interests. We commend Mr 
Drake’s article to the careful attention 
of our readers, not because he takes a 
certain view or confirms any preconceived 
notions of our own, but because as a man 
who has his eyes wide open, is thoroughly 
competent and thoroughly loyal he has been 
through an experience peculiarly qualify 
ing him to give the most valuable tes 
timony 





Bound to be Misunderstood. 


We are constantly finding fun in un 
expected quarters, and our esteemed con 
temporary, the Electrical World and En 
gineer, is especially funny in its treatment 
of the metric discussion at the recent meet 
ing of the American Society of Mechanical 
Engineers. Not funny all by itself, but 
certainly very funny when what it says is 
taken in connection with what was said 
and done at the meeting. Our contem 
porary has somehow arrived at the con 
clusion that the society placed itself ‘‘on 
record as openly opposed to the metric 
system,” and on this assumption we are 
given much about the “rule-of-thumb con 
tingent,”’ “fanatical domination,” “pained 
astonishment,” “‘senile fanaticism,” “‘futile 
rancor and general imbecility,” “wilful and 
deplorable ignorance of the rule-of-thumb 
contingent as to the real provisions of the 
metric bill,” etc., ete 

Now it happens that there were thoss 
at the meeting who seemed to be very 
much afraid that because the society had 
refused to condemn the metric System or 
the bill how before Congress its action 
would be misunderstood as an endorse 
ment of said system and bill, and here we 
have before us a complete misunderstand 
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ing based upon the entirely mistaken no- 
tion that the society did condemn the met- 
ric system and the bill, though by “‘a trivial 
majority of a rather lean meeting.” The 
incident shows again the undoubted truth 
that societies (and individuals, for that 
matter) who try to do anything will be by 
some misunderstood, and it can’t be 
helped. 

Our Mr. Halsey, as a result of his par 
ticipation in the meeting of the Civic Fed 
eration, at which he advocated his Premi- 
um Plan of paying wages, was referred 
to in the public press as a “prominent labor 
leader” and was quoted as having declared 
that the “Premium Plan is an invention 
of the devil.” 

These latter were, however, mistakes of 
the daily newspaper reporter, and are in 
a measure understandable. Our contem 
porary will discover in due time that the 
A. S. M. E. did not go on record as op- 
posed to the metric system, and that as a 
result of the discussion a committee was 
appointed which has the preparation of the 
matter in hand for a vote upon it by the 
members, which committee is composed 
of three men, two of whom in the meeting 
opposed the view taken by the chief op- 
ponent of the metric system; the third man 
being understood to be opposed to the 
metric system and the proposed bill, 
though he took no part in the discussion 
of the question at the meeting 


Information About Grinding. 

The development of the process of 
grinding as a means of finishing parts of 
machines is probably one of the most im 
portant things now before machine shops 
We asked a well-known grinding and 
grinding-machine expert to write us a 
series of articles on the subject. He wrote 
one article, and said it would be easier 
for him to answer questions. He there 
fore (in a rash moment, perhaps) prom- 
ised to try to answer any question that 
might be sent him that pertains to grind- 
ing, t. e., such grinding as is done in fin 
ishing parts of machines. We therefor« 
invite anyone, machine operator, foreman, 
superintendent, whoever wants information 
about grinding, or is in trouble with it, to 
send in an account and to ask questions 
Our expert does not pretend to know all 
there is to be known about the subject, 
and in fact frankly confesses that he ex 


pects to learn some things himself from 


the correspondence, but we believe that 
very few men know more about the sub 
ject than he does. He will answer if h 


can, and, if he cannot, will frankly say 





Welding with Acetylene and Ether. 

The “Company of Dissolved Acetylene 
has, according to the Revue /ndustriell. 
Paris, been experimenting with a blow 
pipe or burner for welding metals by acety 
lene. One of the chief difficulties encoun 
tered has been to regulate the proportions 
of oxygen and acetylene; for, according 


to the relative quantities of these gases, an 
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oxidizing or reducing effect is produced. means of which a piece can be clamped 
It is announced that experiments with a_ that has angles on it two ways. These 
mixture of acetylene and ether vapor have vises are made by J. L. Gard, Denver, 
been suceessful. The acetylene is made to Colo., who is a well-known contributor to 
absorb vapor from the ether, thus obviat- our columns on patternmaking subjects 
ing cocks to regulate the supply of each and says he used the vise for several years 
gas. A green flame, as small as a pencil in his own shop with satisfaction 
point is produced. The statement is made 
that the heat obtained exceeds that of the en a, ee eee 
electric arc, which may be doubted. But The half-tone illustrates a vertical spin 
at any rate, this flame is said to be un lle disk grinder recently put on the mar 
suited for optical projection instruments, ket by the George Gorton Machine Com 
since it quickly melts even refractory sub- pany, of Racine, Wis. The spindle of this 
stances. It makes a hole in a bar of iron 
in a few seconds. It is easy to perceive 
that iron plates may by this process be 
welded in a minute. First a file is passed 
over the edges to be joined; then you 
weld a point at the middle and two others 
at the ends of the line of contact, and 
finally pass the flame along this line. With 
thick plates the edges are filed in a par 
ticular shape and then a bar of iron melted 
by the flame is passed along them to act 
like solder, The new method is successful 
with wrought iron and steel, but not thus 
far with cast iron 
Meaning of the Action of the A. S. M. E. on 
the Metric Question. 

We have received the following com 
munication from Gus. C. Henning, of New 
York: 


It is with great pleasure that I rea 





your straightforward and correct editorial 











about the proceedings at the annual meet VERTICA PINDLE Di GRIN DEI 
ing of the American Society of Mechanical 
Engineers, and the precision with whicl \ = a 
you record what the society has hereto res nches in diameter and « 
fore done in relation to the metric system es an ic-incn % he driving pull 
What you have published is almost word ' P ced near the wer end of the spi 
for word what I have repeatedly empha dle, the tf the m wruaiendiia iit 
sized at the meetings, and I trust that ‘dare opeming at the back to admit th 
members will read your words carefully driving belt. The idler pulleys are carried 
and remember them. Would that all tech- bY @ bracket which may be adjusted on the 
nical journals reported meetings of en upright to keep the belt ug. rads -gantada 
gineering societies in a similarly unvat ire Oiled from the center of th Lt upon 
nished and complete manner! Thanking which they are mounted, The table, which 
vou for the important stand vou have al s adjustable by means of isi 
wavs taker nd again maintain provide n adjustable fence r sage 
joilieee nd 2 urr’y mproved dust 
Some New Things. hield. 1 nachine is especially adapted 
: ry ding of flat rtace I mal 
I i VISI ; nd equipp ite wii 
Wi I vith a new \ fi en tomatic fi e f rapid] 
aw > inch de, 3 ( dee] ’ , 
. +} 
' eae 
tt ¢ 
1 ¢ ) ty) ‘ 
' , ) i 
M f 34 Park | ‘ 
| , citvV, nak ¢ ft | T whicl 
or tely fills the place of the 
~ — — :, ypper hammer at less than half the orig 
A PATTERN MAKER'S VISI nal cost or the cost of replacemen He 
experimented until he claims to have 
and the vise jaws 16 inches The screw found an alloy hard and tenacious as 
works through a solid bronze nut for all copper It is cast on a handle of iron 
the movement. There is a loose, swiveling pipe, and it is claimed will never become 
aw that drops in between the jaws by loose Wher hammer needs to be re 
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newed it will be exchanged with a liberal 
allowance for the old material by weight. 
[The hammer is made in four sizes. 

NEW CHUCK. 

The cut shows a drill chuck recently 
put on the market by the Westcott Chuck 
Company, Oneida, N. Y. This chuck, 
which is known as the “Little Giant Aux- 
ilary Screw Chuck,” has, in addition to 
the regular right- and left-hand screw for 
operating the jaws, an auxiliary screw by 
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means of which the jaws are firmly tied 
together after they are tightened on the 
work, This screw and one of the jaws 
are clearly shown in the cut. The jaw 
is drilled and counterbored, as indicated, 
for the body and head of the screw, the 
opposite jaw being tapped to receive the 
threaded end of the screw. By tightening 
this screw, after the jaws have been set 
up on the drill in the usual way, the drill 
will be held tight, as there is no chance 
for the jaws to spring open at either side 


Che chucks are made in several sizes; 
for holding drills or stock above 1% 
inches in diameter they are made with 


straight bodies arranged to be fitted with 
face plates 


Technical Publications. 

‘The Civil Engineer’s Pocket Book.” By 
John C 
Trautwine, Jr., and John C, Trautwine, 
3d. Eighteenth Edition. 1,079 4x6%4- 
inch pages, with numerous illustrations 


Trautwine, revised by John C. 


Price, $5.00 
publications of 
The present 


This is one of those 
which praise is superfluous 
edition has been more extensively revised 
than any former edition, 370 pages being 
new, while the total number of pages has 
It is impos- 
the 


however, 


been increased by about 100 
sible to give even a list of 
and We 
that the sections on Statics on Beams and 


revisions 
additions may, note 
on Trusses have been almost entirely re 
The 


have been so extensive as to make it neces 


written and modernized revisions 


sary to rearrange and repage the book so 


that the familiar numbered and lettered 


pages, which accompany minor additions, 
While intended prima- 
rily for civil engineers, the older editions 


have disappeared. 
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have been found to be of almost equal 
service to mechanical engineers, and this 
will also be found to be the case with the 
present edition. No notice of the book 
would be complete which did not mention 
its splendid index. This occupies forty 
pages and, what is more to the point, it 
is well made and avoids the exasperating 
hunts after the thing wanted, which are 
the too common experience of pocket-book 
users. The paper, printing and binding 
are up to the standard of former editions, 
although the flap of the cover, which, we 
suppose, was the original reason for the 
name ‘“‘pocket book,” has disappeared. The 
original edition appeared thirty years ago, 
and no greater service to engineers has 
rendered than that the 
book as it stands represents and embodies 


ever been which 





Ihe French chargé d'affaires at Berlin 
announces that measures are in progress 
for the formation of a trust among Ger- 
man electric manufacturing concerns. The 
capital of the combination, if it should go 
through, would be about 350,000,000 marks 

$87,500,000 





Technical 
been 


The Mansfield 
Mansfield, Ohio, 
among the officers and employees of the 
Ohio Brass Company, of that city. The 
object of the society is the promotion of 
technical knowledge among its members. 


Society, of 


has organized 


The regular meetings of the society are 
held on every third Tuesday, at which time 
papers pertaining to various branches of 
technical work are read and discussed. A 
has 
established in connection with the society, 


reading and reference library been 


and a number of technical papers, trade 


journals, ete., are kept on file for the 


use of the members. 





The Engineering Magazine in its De- 
cember issue, refers to Our anniversary 
number as follows: 

“Our interesting the 
AMERICAN MACHINIST, having reached its 
twenty-fifth birthday, very properly cele- 
brates that event by the issue of an anni- 


contemporary, 


versary number, and in it appears a num- 
ber of articles by men who have been 
identified with the growth of mechanical 
engineering during that period. The lim- 
itations of space will not permit more than 
a passing glance at some of these con- 
tributions, but some quotations may serve 
to show how the development of the pe- 
riod looks to men who have not only seen 
it, but have in great measure been instru- 
mental in bringing its changes to pass.” 
Then, after quoting at length from the 
articles of Professor Thurston, Rear Ad- 
Melville and Mr. Booth, 
teemed contemporary remarks: 
“The entire number is a most interesting 
review of the work of the individual from 
whom our valued contemporary takes its 
name, a record of the work of the ma- 
chinist in the United States of America.” 


miral our es- 
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Personal. 


Beecher Ogden, who was formerly ad 
vertising manager of the International 
Correspondence Schools, is now connected 
with the advertising department of the H 
W. Johns-Manville Company, 100 William 
street, New York. 





Obituary. 


Thomas Skelly, a bolt manufacturer. 
died in Philadelphia, December 20, seven 
ty-two years old. He was born in Dublin, 
coming to Philadelphia when a boy. He 
was one of the largest owners of real estate 
in West Philadelphia. 





Commercial Review. 


New York, Monday, December 22 

Recently we had an interview with the 
leading salesman of a well-known ma 
chinery house, and his experience during 
the present month so well expresses the 
current condition of trade in machinery 
circles that we append the salient portions 
of it: 

“From different sources during 
this month, I learned of some orders being 
possible. I went to those who had charge 
of placing them, and found that my in 
formation was correct. In every case | 
had the good fortune to be given an audi 
ence, and in four cases was told that my 


seven 


representations were entirely satisfactory 
The net results of my labors in all of the 
cases was to be informed that the orders 
would not be given out until January 
Now this kind of an experience is not 
mine alone, but of salesmen with 
whom I have exchanged comments on the 
Unless all signs 


many 
condition of business. 
fail, it seems to me that the new year wil! 
open under extremely favorable auspice- 
in the machinery trade, and that the pros 
pects of continued activity in it during 
the new year are of the best.” 

A machinery merchant with whom we 
conversed spoke in a similar strain, but 
added a little originality to his remark; 
by saying: 

“It’s the most difficult thing imaginable 
to get people to give you an order this 
month. Even where they tell you they are 
in the market for a machine tool and you 
offer it to them for $400, and they know it 
to be well worth $500, still they'll tell you 
to come around the early part of nex 
month.” 

Another development of the month 
which has been called to our attention by 
several machinery houses is that collec 
tions have been poorer this month than at 
any time this year, The scarcity of money 
not only itself felt in Wall 
Street, where extraordinary plans were re 
cently formed to relieve it, but in many 
industrial establishments affliated with the 
iron and steel industry. We know of one 
which was so seriously handi 
capped in consequence of it that an imme 


has made 


concern 


diate brief suspension of operations was 
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under advisement. All danger from this 
source has since been removed. Anent the 
unfavorable money situation, all reports 
are to the effect that an early return to 
normal conditions can be counted upon 
for a certainty. 

Steel plate manufacturers held a meet- 
ing on last Thursday at the Waldorf- 
Astoria, this city, and discussed the ques- 
tion of prices. After a very animated dis- 
cussion, it was decided to continue in force 
the mill agreements which exist now. 

Perhaps in no branch of the iron and 
steel industry is prosperity more percep- 
tible than in the steel-plate trade. As we 
stated in our last issue, the orders far ex- 
ceed the producing capacity, and material 
is so scarce that those possessing it can 
name any price they please. There are 
some mills which refuse to take any orders 
now, stating that those they have already 
booked represent their maximum capacity 
for next year, while a few mills have or- 
ders which cannot be filled before 1904, an 
almost incredible statement. 

The 4,000 employees of the Crane Com- 
pany, Chicago, Ill., manufacturers of fit- 
tings, etc., were made happy during the 
week by the announcement that they would 
receive 5 per cent. of their annual wages 
as a Christmas present. Some idea of the 
company’s generosity may be gained when 
it is said that its act will imply an outlay 
of about $135,000. 

Several years ago an effort was made to 
form a combination of the emery-wheel 
manufacturers of the country, but it fell 
through chiefly because the smaller con- 
cerns were averse to entering it. 

We understand now that the project is 
again under consideration, with the Safety 
Emery Wheel Company, of Springfield, 
Ohio, either taking an active part in pro- 
moting it or in being strongly induced to 
do so. It is claimed that there are about 
thirty plants in the United States, which 
have an aggregate output of about $2,500,- 
000 annually. 

Recently the National Abrasive Associa- 
tion held a meeting in Buffalo, and dis- 
cussed terms and standard list prices, but 
definite action was deferred on both mat- 
ters until the association meets next June 
at Niagara Falls, by which: time, it is ex- 
pected, a better insight into the outlook 
for trade will be possible than at present. 

When the “Morgan Shipping Combine’”’ 
was completed, considerable gossip was 
heard relative to the changes it would 
make in ocean freights, if any. We are 
authoritatively informed that, while there 
is a possibility of some changes being 
made, the company has not the remotest 
idea at present of changing the rates on 
iron and steel products. Importers of iron 
will be particularly interested in this an- 
nouncement, as it will enable them to pur- 
chase their iron abroad, particularly for 
forward delivery, with some definite idea 
of the part transportation will play in the 
matter. The company’s proposed policy 
is also of interest to both importers and 
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exporters of machinery, in the handling 
of their freight. 

The New York Central Railroad is mak- 
ing extensive improvements to its elec 
trical plant at Weehawken, N. J., and has 
given some good orders to the General 
Electric Company and Westinghouse, 
Church, Kerr & Co. for steam engines and 
electric alternating current generators. 
footing well up in the five figures. 

The Prentiss Tool & Supply Company 
have just opened a large store on the cor- 
ner of Oliver and Purchase streets, Bos- 
ton, right in the heart of the machinery 
district, and have put in quite a large 
stock of tools, among the lot being fifteen 
different types of power presses made by 
Perkins Machine Co., South Boston, Mass. 

The Abendroth & Root Manufacturing 
Company, whose local offices are at No. 
99 John street, announces that its plant at 
Newburgh, N. Y., has been equipped with 
modern machine-shop and foundry appli- 
ances, and that it is able to take orders 
for machine-shop work, particularly for 
special machinery and tools. 

The Western Electric Company, of Chi- 
cago, Ill., reports very gratifying results 
from its Constant Potential Alternating 
arc lamp. This lamp operates on the re- 
pulsion principle, and the favor with which 
central station managers have received this 
lamp, as well as the fact that a competing 
manufacturer has recently copied the de- 
tails of its mechanism, are tributes to its 
intrinsic worth. The company will be 
pleased to quote attractive prices to pros- 
pective buyers 

The Chicago Pneumatic Tool Company 
report the business outlook very promising 
for the month of December, 1902, and the 
sales show an astonishing increase over 
those of December, 1901. The following 
are a few of the concerns for whom they 
have installed pneumatic machinery during 
the past week: Townsend & Downey 
Ship & Engine Company, New York; Ross 
Iron Works, Brooklyn; Wm, Cramp Ship 
& Engine Company, Philadelphia; Amer- 
ican Locomotive Company, Schenectady 
Works, Schenectady, N. Y.; Shapley & 
Wells, Binghamton, N. Y.; Boston Bridge 
Works, E. Cambridge, Mass.; Kensington 
Shipyard, Philadelphia; Ricard Boiler & 
Engine Works, Toledo, Ohio; C. E. Rog- 
ers Granite Works, Sembury, Mass.; 
Baldwin Locomotive Works, Philadelphia ; 
Rogers Locomotive Works, Paterson, N. 
J.; Louisville & Nashville Railway, New 
Decatur, Ala.; Lake Erie & Western Rail 
way, Lima, Ohio. 

The Cleveland Punch & Shear Works 
Company secured an order this week from 
the Great Lakes Engineering Works for 
Cleveland tools to be installed in their 
new plant at Detroit, Mich. The con- 
tract calls for twenty-eight machines, con- 
sisting of Cleveland punches, shears, rolls, 
plate planers, radial drills, etc. The amount 
of the order aggregates about $50,000, and 
is one of the largest contracts awarded 
this year in this line 


CHICAGO MACHINERY MARKET 

December will make a very fair show 
ing in the volume of business transacted 
in engines and boilers. Early in Novem- 
ber there was a brief season of respite 
from keen inquiry. It passed away and 
was followed by a demand that has kept 
representatives of makers fairly busy ever 
since, One reason for this continued ac 
tivity is that buyers are not of the opin 
ion that prices are destined to recede in 
the near future. In some of the crude 
metal products, like wire and nails, sheets 
tin plate, pipe, etc., values have declined with 
in the past two or three months and there 
have been some intimations of further 
losses to values. But tubes are strong and 
scarce, and plates are sold up to the third 
quarter of 1903. Concerning pig iron, 
there is not the same assurance of strength 
and some buyers anticipate a decline dur 
ing the next six months. But the falling 
of prices for that commodity alone will not 
be sufficient to seriously affect the costs 
of power. There appears to be no hesita 
tion in the position of buyers. Neither 
the fear that business will wane in the 
coming year nor the suggestion that prices 
may fall has any standing whatever in the 
present market for power, so far as it can 
be judged by the representatives of mak 
ers. The only adverse condition is the 
usual shading off of business that comes 
at this closing period of the year, when 
transactions are naturally limited to quick 
wants. Last December was an exception, 
business continuing excellent through the 
month. Trade this month may not be 
quite so active as a year ago, but it will 
from present indications exceed that of the 
preceding month 

A few large transactions have been 
closed and more are pending that may be 
closed before the month ends, Thus one 
large maker of boilers notes that he has 
sold two orders aggregating 6,000 horse 
power for Western manufactories, the pur- 
chasers requesting that mention of the 
same be for the present withheld, Other 
transactions of similar character have been 
brought to a successful issue, the work of 
construction to be speedily begun. The 
Allis-Chalmers Company has just sold two 
4,000 horse-power vertical compounds to 
the Brooklyn Rapid Transit Company and 
among its other recent orders are blowing 
engines for the Sheffield Iron & Steel Com 
pany, Sheffield, Ala 

The Frost Manufacturing Company has 
just shipped to Portland, Ore., ten car 
loads of boilers and engines for distribu 
tion in that territory. They have also 
sold thirty boilers for use in the Denver 
(Colo.) district 
engines appear to be stocking up and evi 


Dealers in boilers and 


denily look for a brisk trade next spring 





Quotations. 
New York, Monday, December 22 
New York prices for Northern and 
Southern irons for the first half of 1903 


are as follows: 








i872 


Northern: 


No; E Kivcccsvescccvcscesae 25 Gleea-75 
ee re eB 
No. 2 plain...... .eeee 21 00 @ 21 75 
Southern: 
No. 1 Foundry.......... 23 25 @ 23 50 
No. 2 Foundry.......... 22 25 @ 22 50 
No. 3 Foundry.......... 21 50 @ 22 00 
No. 4 Foundry.......... 20 50 @ 21 50 
Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.95¢. upward in car- 
load lots. Smaller quantities from store, 
2.15 @ 2.30¢. 

Tool Steel—Base sizes—Good standard 
quality, 7c¢.; extra grades, toc. and up- 
ward. 

Machinery Steel - 
store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—z2.9goc. from 
store for base sizes. 

Copper—Lake Superior ingot, 11% @ 
1134c.; electrolytic and casting, 114 @ 
11S¥c. 

Pig Tin—In 5- and 10-ton lots, f. o. b. 
New York, 26 @ 26'%c. 

Pig Lead—4.10 @ 4.12%c., in 
lots. 


Spelter—4.874%. @ 


Base sizes — From 


50-ton 


5.00¢. 
Antimony—Cookson’s, 
Hallett’s, 74% @ 7M%c.; 


84% @ 8x%c.; 
other brands, 634 
(@ 7c 

Lard Oil—Prime City, 87 @ 9goc., ac- 
cording to brand and quantity, ranging 
from one barrel up to large lots 





New Catalogs. 


Robb Engineering Company, Ltd., Amherst, 
N. S. Steam boilers. 6x9, pp. 51, paper. 


Stephens-Adamson Manufacturing Com 


pany, Aurora, Ill. Belt conveyors. 6x9, pp 
15, paper. 

Austin Separator Company, Detroit, Mich 
Catalog No. 12, ‘Austin’ separators. 6x9, 
pp. 20, paper. 

The Knecht Bros. Company, Cincinnati, 
Ohio. “Knecht” sensitive friction drill. 3x6, 
pp. 16, paper. 

Baldwin Locomotive Works, Philadelphia, 


Pa. “Motor and Trailer Trucks,” 
35, 6x9, paper. 

Fitchburg 
burg, Mass. 
10, pp. 32, 

Frank Mossberg 
Mass. 1903 catalog of 


34%4x6, pp. 20, paper. 


No. 38, pp 


Steam Fitch 


64x 


Engine Company, 
Steam engines and boilers. 
paper. 

Company, 

wrenches 


Attleboro, 
and bells 

Scully Iron & Steel Company, Chicago, II! 
Stock list for November and December, 1902 
4\%4x7, pp. 144, paper 


United States Gutta Vercha Paint Com 
pany, Providence, R. I Rice's finishes for 
machinery. 6x9, pp. 23, paper. 


The Garvin Machine Company, Spring and 


Varick streets, New York. “A Modern Ma 
chine Shop Outfit." 6x9, pp. 56, cover. 

The Brown-Cochran Company, Lorain 
Ohio. Ice-making machinery, Brown gas en 


gine, compressors. 4x74, pp. 12, paper. 
Mechanical Cashier Company, 
40 Wall street, New York. The “Mechanical 
Cashier,” described and illustrated. 6x8, pp 
21, decorated paper cover. 

Rand Drill Company, 128 Broadway, New 
York. “Imperial’’ air compressors, describ 
ing in detail types Nos. 10 and 11; half 
tone illustrations. 6x9, pp. 31, paper. 
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AMERICAN MACHINIST 


Ransom Manufacturing Company, Oshkosh, 
Wis. Catalog “F,” showing the different 
types of “Vulcan” grinders, attachments, etc. 
6x9, pp. 36, paper cover, in two colors. 

Theo. Audel & Co., 63 Fifth avenue, New 
York. A booklet describing the ‘“Engineer’s 
Standard Library,’ a series of books by 
Hawkins on engineering, electricity, mechani- 
eal drawing, etc. 

A. L. Ide & Sons, Springfield, Ill. ‘Ideal’ 
steam engines; printed in two colors on 
coated paper; half-tone illustrations showing 
engines complete and parts in detail. 6x9, 
pp. 77, embossed paper cover. 


Fort Wayne (Ind.) Electric Works. ‘Small 
Direct-Current. Electric Motors, Type ‘E,’” 
Bulletin No. 1036; “Enclosed Alternating 
Current Arce Lamps,” No. 1027; ‘“Electro- 
static Ground Detectors,’’ No. 1035. 

Atlas Car & Manufacturing Company, 
Cleveland, Ohio. Catalogs No. 1008 and No. 
1012, of cars for industrial railways, for use 
in brick yards, cement plants, mines, rolling 
mills, ete. 6x9, pp. 48 and 10, paper. 

Whiting Foundry Equipment Company, 
Harvey, Ill. Electric traveling cranes, hoists, 
etc. Catalog No. 36. Detail and installation 
of cranes shown by numerous illustratioins. 
Printed in two colors. 6x9, pp. 123, paper. 

Wm. Gaertner & Co., 5347-5349 Lake ave 
nue, Chicago, Ill. Interferometers and ac 
cessories. Circular No. 1, showing various 
types of this instrument, some of its appli- 
cations, with directions for its use. 6x9, pp. 
32, paper. 


Wyman & Gordon, Worcester, Mass. Drop 
forgings. This catalog contains “A Short 
Story of Alfried Krupp,” and is one of a 


series of biographies of prominent men in 
mechanics and engineering published by the 
above company. 

The Chicago Flexible Shaft Company, Chi 
cago, Ill. “Stewart” gas blast furnaces, flex 
ible shafts, ete., showing different furnaces 
for different purposes and many applications 
of the flexible shaft; half-tone illustrations. 
7% x11, pp. 63, paper. 

The Safety Car Heating & 
pany. 160 Broadway, New York. The 
“Pintsch” system of car and buoy lighting. 
An attractive catalog, printed in two colors; 
half-tone illustrations; coated paper; hand- 
some cover design. 6x7%, pp. 46, paper. 


Lighting Com 


The Acme Machinery Company, Cleveland, 
Ohio. Bolt cutters, nut tappers, bolt head 
ing, rivet heading, upsetting and forging ma 
chines, with detailed information on dies, die 
heads, etc.; illustrated. ‘This is the largest 
catalog published as yet by the above com 
pany and covers a very complete line of belt 
making machinery. 91,x6, pp. 140, embossed 
paper cover 

The Jeffrey 
lumbus, Ohio. 
chinery, chain 
trating and 


Manufacturing Company, Co 
Elevating and conveying ma 
belting and steel cable; illus 
describing power-transmission 
machinery in various applications, 
and supplies. ‘The catalog con 
tains information of much value to those in 
terested in labor-saving appliances for the 
5144x7%, pp. 372, 


necessary 


accessories 


transmission of 
paper 


power 


Manufacturers. 


J. H. Bass, Fort Wayne, Ind., will build a 
steel casting plant. 

The Industrial Iron 
Md., is enlarging its plant. 

Fred E. 
Falls, R. IL, 


Company. Baltimore, 


Newell's brass Central 


will be enlarged. 


foundry, 


The Wilmington (Del.) Malleable’ Iron 
Company will erect a new plant. 
The new plant of the Shelby Steel Tube 


Company, at Greenville, I’a., is to be enlarged. 
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The Howard W. Middleton Company, Phila 
delphia, will make improvements at its foun 
dry. 

The Illinois Malleable Iron Company, Chi 
cago, has been granted a foundry building 
permit. 

So. Louis (Mo.) Malleable Castings Com 
pany has received a permit to erect a foundry 
building. 


A $250,000 cotton mill will be erected at 


Lockhart Shoal by the Lockhart (S. C.) Mill 
Company. 

Schroeder Bros., manufacturers of grain 
dumps, Minier, Ill., are building an 80x100 
foot addition. 


Plans have been approved for a five-story 
building for Vredenburg & Co., printers, Ro 
chester, N. Y. 

The Bailey & 
Company, Woburn, 
larging its plant. 

The Corbin Cabinet Lock Company, New 
Britain, Conn., will, it is said, build an addi 
tion to its plant. 

The B. Buerkens Manufacturing Company 
wagon maker, Pella, Ia., is building an adai 
tion to its factory. 


Blendinger Manufacturing 
Mass., contemplates en 


A building permit has been issued to the 
Indianapolis (Ind.) Foundry Company for an 
addition to its plant. 

The Jackson & Battle Creek Traction Com 
pany has bought land for car barns and repair 
shops near Albion, Mich. 

The plant of the Elk 
Ridgway, Pa., has been 
fire, including machinery. 


Tanning Company, 
largely destroyed by 


The Fostoria (O.) Glass Specialty Company 
has lost its factory by fire, but will rebuild 
there temporarily at least. 

A cabinet and novelty factory to be known 
as the Johnson & Meredith Cabinet Works, is 
being built at Cadillac, Mich. 

Plans have been filed for new shops, 110x 
534 feet, in Buffalo, N. Y., for the Interna 
tional Steam Pump Company. 

The Peter Smith Heater 
facturer of car heaters, will 
in Detroit, Mich., in the near future 


Company, manu 


erect a factory 

It is proposed to build a new cotton mill at 
Saluria, Ala. T. C. Thompson and Brevard D 
Miller, of Birmingham, are interested. 

The Lang Canning & Preserving Company, 
Lineoln, Neb., will build a new factory, put 
ting in its own gas plant and waterworks. 

The plant of the Connecticut Saddlery & 
Bell Company, manufacturer of saddlery hard 
ware, Meriden, Conn., has been gutted by fire 
Brothers, are 


Silberstein Davenport, Ia., 


erecting a factory for the manufacture of 
washing machines and eventually other ar 
ticles. 

The show-case factory of the Reid Manu 
facturing Company, Detroit, Mich., has been 
damaged by fire, some of the machinery suf 
fering 

Caille Bros. Company, manufacturer of coin 


(slot) machines, Detroit, Mich., is planning 
to build a new factory, either there or else 
where. 


A spool and bobbin factory is to be estab 


Lestershire, N. Y., by the “Mawson 
Paterson, N. J., it is re 


lished at 
Spool Company, of 
ported 

tjoard of Trade 
transmission 
100 men 


Under the auspices of the 
Williamsport, Pa., a 
manufactory, to employ 
will be located there 


power 
ultimately 


A paper mill concern is negotiating to build 
a mill at Lafayette, Ind. Prominent among 
the local business men who are trying to se 
cure it is W. W. Adler. 

The Helmick Foundry & Machine Company. 
Fairmont, W. Va., manufacturer of mining 








December 25, 1902 


and other machinery and castings, is arrang 
ing to enlarge its plant. 

The Anderson, Gas City and Middletown, 
Ind., plants of the American Tin Plate Com- 
pany are to be removed to Elwood, Ind., early 
next year, it is reported. 

The John Thomson Press Company will re- 
move its plant from Hartford, Conn., to Long 
Is'and City, putting up a factory employing 
not less than 250 hands. 

Th Northwestern Machine & Boiler Works, 
Duluth, Minn., proposes to build a plant, at 
a cost of $60,000, early in the spring. Will- 
iam Calliston is manager. 

Smith & Wesson, manufacturers of revolv 
ers, Springfield, Mass., are planning to build 
another factory in the spring, an addition to 
one now nearing completion. 

The Kenyon Paper Company, Baldwinsville, 
N. Y., manufacturer of tissue paper, has In- 
creased its capitalization and is considering 
tne enlargement of its plant. 

It is proposed largely to increase the capital 
stock of the Buckeye Lumber Company, Spo- 
kane, Wash., and add a sash and a box factory 
to the plant at Hoch’s Siding. 

The Ruemeli-Dawley Manufacturing Com- 
pany, St. Louis, Mo., refrigerating machinery, 
power plants, etc., has received a permit for 
a factory building, to cost $15,000. 

The capital stock of the New Castle (Pa.) 
Forge & Bolt Company been increased 
from $75,000 to $300,000 New buildings are 
to be erected and machinery installed 

The Noble & Wood Machine Company's 
plant for the manufacture of paper and pulp 
mill machinery, Hoosick Falls, N. Y., is about 
completed, and is in partial operation 


has 


lhe Northern King Thresher Works is a 
new shop being built at Marshalltown, Ia 
Geo. B. Sellers and W. S. Montgomery are the 
men who will manufacture the thresher 


An addition is to be built to a plant of 
the American Linseed Oil Company, in Buf 
falo, N. Y., which will give the plant a capa 
city of 6,000,000 bushels of flaxseed a year. 


A company has been incorporated in Maine 
to build a cotton compress at Memphis, Tenn 
It includes W. A. Percy, C. F. Farnsworth, H. 
I. Johnson and other residents of Memphis 


It is stated from Toledo, O., that J. H. Me 


Court will erect a new building at the corner 
of Clarence avenue and Front street, Iron 
ville, and will open a machine shop in the 
same 

The Hotaling-Warner Company, manufac 


turer of macaroni, Syracuse, N. Y., is contem 
plating the removal of its plant to Buffalo in 
the spring. The matter has not been definitely 
settled 

The Eaton, Cole & Burnham Company, brass 
founder and Bridgeport 
view a foundry addition in 
the near future, but the plans have not fully 


and iron finisher, 


(‘onn., has in 
matured 


It is stated at Rockford, Ill, that 
Mead has completed the formation of a pape 


George 


mill company in Centralia, Mich., with a capi 
tal of $400,000 A plant will be erected as 
soon as possible 

George Briggs and R. E. Briggs. of Ames 
uury, Mass., and J. Elwood Cox, of High 
loint, N. C., propose organizing a company to 
establish a carriage-wheel factory at High 


Voint, we understand 
Mass., de 


Ilaven for 


Atwood, of Taunton, 
plant at Fair 
the manufacture of retorts and crucibles, and 
the Growth of Town, 


Business 


Henry |. 
sires to establish a 
Committee on 
Association 
(Ill.) 
application 


met 
if the 

The 
tion 
papers 


has 


Industrial Associa 
for incorporation 


proposes to erect a factory build 


Jerseyville 
made 
and 


has 
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ing for the use of a shoe manufacturing com 
pany that is to locate there. 

The United States Gypsum Company, or 
“plaster trust,’ of Chicago and elsewhere, has 


been letting equipment contracts for a new 
plant to be built in Cleveland. It is proposed 
to establish new plants also in Toledo and 
Buffalo. 

The Kay-Pim Manufacturing Company, 
2300 North Broadway, St. Louis, will have 


their new plant in operation about the last of 
December, for the manufacture of all kinds of 


elevating, conveying and power-transmitting 
machinery. 
James Gcdfrey Wilson is preparing to 


transfer his factory from Olean, N. Y., to 
Norfolk, Va., where it is expected he wii: em- 
ploy 400 men by the end of the first year. He 


manufactures steel blinds, fireproof block 
floorings, ete. 
The Brooklyn (N. Y.) Rapid Transit Com 


pany is transforming sheds at Thirty-ninth 
street and the bay into car shops. About 
$50,000 will be spent on the tools and fittings 
of the plant, in addition to the cost of trans 
forming the buildings. 

toward a 
Riverside, 


Preliminary work has 
2,500-barrel-a-day cement 


begun 
plant at 


seven miles west of Cumberland, Md. Marion 
S. and Ernest R. Ackerman, of Plainfield, 
N. J., who control cement mill at Cumberland, 
are largely interested. 

The Hendrick Manufacturing Company, 
Carbondale, Pa., manufacturer of perforated 
metals and oils, will build a new blacksmith 
shop The Carbondale (Pa.) Machine Com 
pany, manufacturer of ice machines and filter 
presses, has in view to build a new plant 

From Port Arthur, Texas, it is stated that 


John W. Gates has organized a company, capi 
talized at $225,000, will the main 
streets of the town, build an ice factory, dig a 


which pave 


basin for small craft, 300x2,000 feet, and 
supply the town and refineries with fresh 
water 


The Toledo 
pany has secured two acres of land on Wood 
will plant for the 
pump, of H. T 


(O.) Steam Pump & Trap Com 


erect a 


rotary 


ville and 
manufacture of the Pitt 


street 


Fisher and J. W. Wigton, Denver, and a 
steam trap of Henry Moers and Albert Cook, 
of Toledo 

The Atlantic Macaroni Company will re 
move its works from Manhattan sorough, 
New York city, and Newark, N. J., to Long 
Island City (in Queens Borough, New York 
city). This concern uses patent machinery 
for drying, and will employ over 300 hands 
at the start 

The Coal Dealers’ Supply Company, Bing 
hamton, N. Y., has been fitting up a factory 
there to make such articles as adjustabl 
screens, adjustable extension corrugated steel 
wagon chutes, short-turn coal wagons, bas 
kets, ete It is proposed to have a new 


season 


building next 


\ new fertilizer company will be chartered 
at Montgomery, Ala. One of the incorpora 
tors is John W. Huger, until quite recently 


manager of the plant of the Virginia-Carolina 


Chemical Company at Memphis, Tenn It is 


stated that the new company will have a 
plant at Montgomery 

The Board of Trade at Wayland, N. Y., has 
made arrangements with A. McCaig, J. kmig 
and J. A. Stillwagen, of Buffalo, and W. A 
McFarland, of Lancaster, Pa., who have or 
ganized a stock company with a capital of 


$25,000, to manufacture drop forgings, motor 


supplies and a patent wrench. 


& Mattison 
pipe and boiler 
Ambler, i’a., 
branch 


manu 
cover 


The 
facturer of 
ings and 
view the establishment of a 
the Milwaukee district, to employ, it 


Keasbey Company, 
magnesia 
chemicals, at has in 
plant in 


is likely, 


300 hands The president of the company 
has already been in Milwaukee, looking for a 
site 

The N. & G. Taylor Company, Vhiladelphia, 


Pa., manufacturer of tin plate, which operates 
the “Independent” plant at Cumberland, Md., 


has leased a plant of the Maryland Sheet & 
Steel Company, at South Cumberland rhe 
capacity of the steel mills will be increased, 
and open hearth furnaces and a bar mill 
added 

John W. and Eugene F. Vest who have 
long been engaged in business at Clovers 


port and Louisville, Ky., will establish a plant 


in Kansas City, Mo., for making pickles, mus 


tard, grocery sundries and other pure food 
products An office has been’ temporarily 
established in the Arlington Building he 
new corporation will be known as the Vest 
Pure Food Company. 

The Quaker VPortland Cement Company is 


at the point of ordering all of the machinery 
and fittings for its new plant, with a capacity 
of 4,000 barrels per day, 
consider any offers of second-hand machinery 


and is willing to 


for the equipment of this new cement mill, in 


cluding four marine type engines of SOO to 
1,000 horse-power each Communications 
should be addressed to 26 Broadway, New 
York 

The Hollow Spar & Boat Company, of 
Whitestone, L. I., N. Y., is erecting a plant 
for the manufacture of launches and yachts 
It has incorporated with a capital stock of 
200,000, and the directors are John G 
Fraser, 195 Broadway, New York city ; George 
R. Bidwell, 149 Broadway, New York city 
John M. Dillon, Far Iills,.N. J George S 


Fairfield, N. J 
Cincinnat! 
rhe 


awarded 


Clay, ind George 


Lake 
ontract for 


Pittsburg &«& Erie Railroad has 


the « building the supe 
machine 
MehKees 


the machine shop there wi 


structure of the new erecting and 


shop and power-house building at the 


Rocks yards In 


be seventy-eight machine tools, each supplied 


with a variable speed electric motor Ihe 


the entire new plant, with its various 


cost of 


and equipment, is well im excess ol 


$1,000,000 


shops 


rhe Cumberland Foundry & Machine Com 
pany Nashville, Tenn., has been receiving 
bids for equipment for materially enlarging 
the capacity of the plant rhe company will 
install a new 12-ton cupola, a track seale, a 
coke house and paint shop rhe capacity of 
the plant has been doubled since it) began 
business last June rhe company manufa 
tures hardware specialties, railroad casting 
and a patent ball-bearing corn-shellet 

The United States Elect: Pneumatic Co 
poration has been incorporated to manutfa 
ture a patent cash carrier system It now 
has a plant at Lowell, Mas but will move 
it to Woonsocket, R. 1. where a larger one 
will be erected It has established a tem 
porary office in Woonsocket rhe president is 
Judge Elmer J Rathbun, of VDrovidence 
treasurer, Joseph W. Trinque, of Woonsocke 
secretary Albert) Desrochers f Woonsock 

rhe Government of Japan offer 1 subsid 
of half a million yen for more than 
vears for the location there of a modern gla 
plant like those in Ame \ bill » cal 
out this plan will be submitted to the Dic 
A plan to establish glass works on a large 
scale has been undertaken by Baron = Sh 
busawa, who has just returned from a trip 
to America and Europe rhe plant will ly 
built at Osaka, with a capital of a million 
yen 

rhe Inter-State Railway Company bas been 


incorporated in New Jersey with a capital 


stock of $10,000,000 It proposes to control 
a chain of electric street railway lines in 
New Jersey, Pennsylvania, Delaware and 
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New York. The register office of the cor- 
poration will be at the New Jersey Corpora- 
tion Company, at 419 Market street, Cam- 
den. One of the enterprises may be the build- 
Ing of a power plant at Reading, which will 
cost $1,000,000. 

The Central Pipe & Valve Company, of Al- 
legheny, Pa., has been reorganized under the 
name of the Central Pipe, Valve & Construc- 


tion Company, with a capital of $100,000. 
Extensive improvements are to be made to 
the plant and considerable new machinery 


The present foundry is to 
be almost entirely rebuilt. As soon as the 
lease on the present property expires it is 
the intention to remove the plant to a larger 
and better site, where a pipe bending, pipe fit 
ting and casting plant will be erected. 

Work is about to be commenced near Bed- 
ford, O., on the erection of a plant to turn 
out structural iron work and machinery. The 
incorporators of the company, capitalized at 
$300,000, are Justin Griess, Jr.; C. A. Klump, 
*aul Schneider, Martin Mullen and I. W. Kal- 
lenback, all of Cleveland. The completed 
plans call for a structural shop, 160x600 feet : 
two machine shops, 120x400 feet; a forge 
shop, 120x400 feet; an erecting shop, 80x200 
feet ; a power-house, office building and half a 
dozen minor buildings. 


will be purchased. 


The Delaware, Lackawanna & Western Rail 
road has completed plans for a big freight car 


plant in West Scranton, Pa., to cost about 
$550,000. There will be fifteen buildings. The 
contract for the power-house has been let. 


The wood-working mill will be 90x400 feet; 
blacksmith shop, 80x300 feet; machine shop, 
80x180 feet. The plant will be run and 
lighted by electricity. The blacksmith shop 
will be equipped with the down draft forge 
system. Part of the machinery equipment 
will be transferred from an existing plant. 
The Chicago Great Western is building at 
Oelwein, Ia., a 330-foot addition to the boiler 
and machine shop, which will make the build- 
ing 1,030 feet long: a shop, 100x250 
feet ; a cabinet and upholstering shop, 50x 100 
feet; a blacksmith shop, 85x100 feet; a paint 
shop, 100x170 feet ; an addition to the power 
house, 25x60 feet. A battery of boilers cap 
able of developing 1,200 horse-power will be 
installed, and a 600 horse-power engine will 
drive a 400-kilowatt generator. Orders have 
been given to expend $20,000 for new 
and machinery for the machine shops. 
It is stated in Pittsburgh, Pa., that A. P 
Bronson and David Llewellyn, formerly con 
nected with the American Tinplate Company, 


coach 


tools 


have formed the Marietta Sheet & Tinplate 
Company, to build a tinplate plant at the 
Ohio town. The main building will be 120x 
300 feet. A 20-ton traveling crane will be 
installed and electric lighting plant, motors 
and engines. ‘The furnaces will be furnished 


by Edward E. Erikson, Pittsburgh. The offi 
cers of the company are: M. F. Straus, presi- 
dent; Lakin C. Taylor, of Cambridge, O., sec 
retary; A. P. Bronson, treasurer, and David 
Llewellyn, superintendent. 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded. 

Grant. Gears. See upper corner, page 56. 

Caliper cat. free. KE. G. Smith, Columbia, Pa 

See the Lowe test indicator, page 67. 

Punches & dies. Wal.M.Wks.,Waltham,Mass 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light and fine mach'y to order; models and 
elec. work specialty. Ek. O. Chase, Newark, N. J. 

Working drawings for special machinery, 
patent articles, etc. Geo. M. Mayer, M. E., 
Monadnock, Chicago. 


AMERICAN MACHINIST 


Automatic machinery designed and con 
structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 

Practical manufacturing expert, designer of 
special tools, shop systems, etc. Eugene Wil- 
son, AMERICAN MACHINIST. 

An experienced engineer will perfect, sim- 
plify or improve upon articles of manufacture. 
Address Box 340, AMERICAN MACHINIST. 

Export.—Engineer about to depart for Ger- 
many desires to secure representation of ex- 
porting firms. Address Box 345, Am. MacuH. 

Wanted—Heavy planer work, also machin- 
ery to build on order; low rates, quick ser- 
vice. Krom Machine Works, 10 Essex St., 
Jersey City. 

If you have light model, experimental work 
or drawings you want done by experienced 
man and kept strictly confidential. Address 
Box 367, AMERICAN MACHINIST. 

Wanted—A large contract to build medium 
or light automatic machinery; we have the 
plant, the experience, the capital; cam cut- 
ting a specialty; we make the best adjust- 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md. 

Liberal commission to machinery salesmen 
able to handle, as a side line, machines suit- 
able for use by railroads, machine shops, 
saw and planing mills and by all manufac- 
turers of wood and metal. Address Box 241, 
AMERICAN MACHINIST. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power ;, foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, Iowa. 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Pulitzer 
Building, 63 Park Row, in the city of New 
York, on the 12th day of January, 1903, at 12 
o'clock noon. F. R. Low, Secretary. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 





recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad 
dress Box 63, AMERICAN »tACHINIST. 


Engineer wants position, erecting or in 
stalling machinery. Box 327, Am. Macn. 

Draftsman, mechanical, college graduate, 
good detailer, seeks position. Box 374, A. M 


Graduate M. E., good designer, 9 years’ ex 
perience, desires employment about January 1. 
Box 368, AMERICAN MACHINIST. 

As foreman, by general machinist ; temper- 
ate; age 30: engine shop preferred. Reming 
ton, 222 Thurber ave., Providence, R. 

Draftsman, experienced in pump work, de 
sires change; engines or air compressors pre 
ferred. Box 360, AMERICAN MACHINIST. 

Experienced mechanical engineer wishes to 
invest, with services in executive position: 
best reference. Address Box 356, Am. M 

Situation as foreman, by man of 25 years’ 
varied experience in machine business; have 
had charge. Box 372, Amer. MACHINIST. 

Practical draftsman desires position with 
firm requiring designing, ete.: New York or 
vicinity. Box 334, AMERICAN MACHINIST. 

Draftsman, mechanical, 5 years’ experience 
in drawing room, 2 in shop, technical gradu- 
ate, wants position. “Y., 123," Am. Macu. 

Mechanical engineer, general work, desires 
position as assistant superintendent or chief 
draftsman. Box 359, AMERICAN MACHINIST. 

Competent mechanic, designer and drafts- 
man, wants position; 14 years’ experience on 
special machinery, jigs and tools. Box 347, 
AMERICAN MACHINIST. 

General foreman, responsible man, age 34, 
experienced in high-class automatic and inter- 
changeable machinery, wishes to make change 
about January 1. Box 376, AMER. MAcu. 

As superintendent or foreman, by experi- 
enced man, expert on light interchangeable 
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work, good designer and draftsman; Greater 
N. Y. or vicinity. Box 366, AMER. MACH. 

Al mechanic, 28, as foreman for tools, spe 
cial machinery, molding machines, metal pat 
terns and experimental work; temperate and 
steady. Address Box 369, AMER. MACHINIST 

Draftsman, designing, technical graduate, 2 
years’ shop and 4 years’ drafting room experi 
ence, wants change; permanent position pre 


ferred; German and French languages. Box 
358. AMERICAN MACHINIST. 


Mechanical engineer, college graduate, chief 
draftsman and supervising engineer on power 
plants, excavating and coal-handling machin 
ery, cranes, etc., will consider a change. Rox 
381, AMERICAN MACHINIST. 

A thoroughly competent man of experience 
desires position as superintendent or fore 
man in machine shop; past 2 years as sup’t ip 
electrical line. Address ‘Superintendent.’ 
care AMERICAN MACHINIST. 

A competent shop superintendent wishes a 
change; experienced in both manufacturing 
and building machinery; machine tools, gas 
engines, and air compressors. Address Box 
361, AMERICAN MACHINIST. 

First-class machine forger and tool dresser 
wants position with good, reliable firm; can 
handle men successfully ; modern methods em 


ployed; best of references furnished. Address 
Box 377, AMERICAN MACHINIST. 
Technical graduate, electrical engineering. 


6 years manufacturing, practical and other 
wise; analyzer and thinker; good executive 
now in New York; salary $1,500; age 29 
Box 378, AMERICAN MACHINIST. 

A man with valuable experience in mill de 
sign and operation, steel, brass and copper. 
will correspond with any concern desiring the 
services of such a man; technical graduate 
Address Box 337, AMERICAN MACHINIST. 

Correspondence invited with firms manufac 
turing sugar macuninery : would take charge of 
branch ottice in New York or establish same 
am expert engineer and draftsman on sugar 
machinery. Box 344, AMER. MACHINIST. 

Draftsman and assistant superintendent, 10 
years’ shop and drawing-room’ experience 
technical, gas engine designer, wishes change 
automobiles preferred; refer to present em 
ployers. Box 375, AMERICAN MACHINIST. 

Technical graduate, 28 years of age, 
years devoted to practical general factory en 
gineering, some experience in drafting, wishes 
change as draftsman; willing to start on very 
moderate salary. Box 371, AMER. Macu. 

Wanted—By a young man, position as ship 
ping clerk, assistant bookkeeper or genera) 
office assistant, including drafting; 10 years 
experience ; at present employed in machinery 
office ; best references. Box 370, AM. Macu 

Mechanical Draftsman.—Young man of 4 
years’ experience in Texas land office, desires 
position as mechanical draftsman, tracer 
colorer, ete., in a northern firm; best letters 
and references. Amos Wynne, 305% East 9th 
st., Austin, Texas. 

General foreman, 30, at liberty January 1 
my knowledge is the result of actual shop 
practice of wide range, close observation of de 
tails and best methods as practiced by the 
successful ones ; New York or Chicago vicinity 
“Selkirk,” care AMERICAN MACHINIST. 

Mechanical engineer, college graduate, ex 
perienced designer of gas engines and gas 
power plants, general engineering and modern 
shop management, seeks position as superin 
tendent, chief engineer or head draftsman 
Address Box 341, AMERICAN MACHINIST 


Help Wanted. 


Wanted—Good chemist for small gray iron 
foundry. Address Box 318, AMER. Maca. 

Wanted—A first-class planer hand, used to 
planers 12x12x36 in. Apply to Morse Twist 
Drill & Machine Co., New Bedford, Mass. 

Wanted—Machinist used to light machin 
ery, sewing machines and repairs; give refer 


Lad 
ole 


ence. Address “Newark,” care AM. MACH. 
Wanted—First-class machinists, in city 

near Philadelphia; steady work and good 

pay. The Reeves Engine Co., Trenton, N. J 


Wanted—A first-ciass patternmaker; one 
familiar both with wood and metal work and 
capable of handling men. Box 348, AM. M 

A few first-class mechanical and electrica! 
engineers and draftsmen wanted; state experi 
ence and wages expected. Box 380, Am. M 

Wanted—Two or three draftsmen on misce! 


laneous work. State fully age, experience. 
salary, etc. Box 364, AMERICAN MACHINIST 


Wanted—Draftsman, experienced in print 
ing machinery; state age, amount of experi 
ence, salary expected, etc. Box 604, Plaintield, 
N. J. 

Wanted—A first-class toolmaker to take 
charge of tool department: one accustomed te 
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a ge work. 
View, N. Y. 


Liberal commission to machinery salesmen 
to handle, as a side line, the Hartford Bench 
136 Liberty 


filing machine. 
st., New York 


Kinsey-burt Co., 


Foreman patternmaker wanted on valves 
and fittings ; excellent opening for right man: 
M. C., care 


state fully age and experience. V. 
AMERICAN MACHINIST. 


Wanted—Lathe hands and 


AMERICAN MACHINIST. 


Wanted—Machinists and draftsmen to send 
postal fer free sample tables of lathe gearing 
and valuable formulas and tests. 


AMERICAN MACHINIST. 


Wanted—First-class, all-around toolmakers, 
capable of working from blueprints; 
position and good wages to right men. 


care AMERICAN MACHINIST. 
Machinists—Send 5 cents in 


Address Day Mfg. 


machinists : 
good wages and steady work to competent and 
reliable men; location near Albany. 


stamps for 


AMERICAN 


Co., Lake 
chinery. 


and salary desired. 
Wanted 


Wanted—Ten 
small, close work; 
Box 355, work to competent 
trouble. Apply to 


Box 290, 


Box 352 
first-class 
good wages and steady 
and reliable men; no 
The Harris 
Press Co., Niles, Ohio. 
Swedish-Americans wanted ; 
ciass locomotive erectors and locomotive boil 


MACHINIST 


growing company manufacturing paper ma- 
Box 350, AMERICAN MACHINIST. 
Wanted—A competent man, experienced in 
operating the Hartford automatic screw ma- 
chine; give full particulars, 
Box 363, AMER. MAcH. 
-Young man, 
read drawings, to work on card index and rec 
ords in drafting room; 
references, salary, etc. 


age, references 
good letterer, able to 


state age, experience, 
, AM. Maca. 
machinists on 


Automatic 


several first 


ermakers; apply, stating age, experience and 


wages expected. 
steady 


Address Vagn-och Maskin 
fabriks-Aktiebolaget, Falun, Sweden. 
. Wanted—Several good mechanical drafts- 


men; state age, experience, reference and sal- 


ary expected; 


Americans preferred ; 


perma- 


blueprint table of U. S. standard steam, gas | "ent positions; 30 minutes from New York 


-. water pipe, giving tapping sizes. 


EK. - Meyer, Allegheny, Pa. 


baa py [Two or three first-class drafts- 
men, on general heavy mill and power-house 
design ; give full particulars and salary. Box 


365, AMERICAN MACHINIST. 


Wanted—General machinists, to work prin . 
cipally on general job work; good wages and ™an, 


steady employment. Townsend 
Machine Shop, Albany, N. 


Wanted—A bright, young, energetic lathe 
man, to take charge gang of small lathes. Ad- 
dress, giving age, references, salary, 


son,”’ care AMERICAN MACHINIST. 
Wanted- 


Furnace 


Lathe and planer hands for night 


city. Box 351, 
Wanted—Foreman, 


Address 


ences. 


AMERICAN MACHINIST 
responsible and experi 
enced man to produce 
work ; modern tools and shop; state fully ex 
perience and compensation wanted: refer 
Box 379, AMERICAN MACHINIST 
Wanted—First-class 
technical graduate preferred ; 
& experience in water wheel, pulp and saw mill 
work ; state age, experience 


light interchangeable 


engineer and drafts 
one with 


and wages wanted. 


Address Box 362, AMERICAN MACHINIST. 


Blacksmiths.- 


“Hender- thoroughly 


Wanted 
understands annealing, tempering 


Reliable man who 


and hardening tool steel and machine steel ; 


Co., 2 Sheriff st., cor. 


work on heavy machine tool work; good 


wages to good men. 


Wanted 





torge work; 
party: give age, experience and 


pected. Box 328, AMERICAN MACHINIST. 


Wanted—An experienced mechanical drafts 
man for a permanent position with a rapidly 





Apply to The 
chine Tool Company, Plainfield, N. 
-class electropiater; must 
have thorough knowledge of all branches, in- 
cluding oxidizing and care of solutions. An- 
swer Box 353, AMERICAN MACHINIST. 
Wanted—First-class die sinker 
steady employment to the right 
wages ex and machinists; we 


Pond Ma- Wanted- 


Brass foundry 


steady position to first-class man. R. Hoe & 
Grand st., 


New York. 


foreman, under- 


stands up-to-date appliances ; man experienced 


and wages expected. 


East Pittsburg, Pa. 
Wanted—-Foreman : 
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in the steam-fitting supplies preferred; in re 
plying state where employed, married or single 


V. K., care AM. 


We are constantly increasing the scope of 
on drop our work, and invite 
tions from first-class patternmakers, molders 
always have vacancies 
Address The Westinghouse Machine Company. 


application for posi 


responsible and experi 


enced man to produce light interchangeable 
work ; shop is equipped with new and highest 
grade tools; just starting to manufacture 
good chance for right man. Address Box 291 
AMERICAN MACHINIST. 

Wanted—By a manufacturing company in 
railway line located in the Middle West, em 
ploying 400 men, a thoroughly up-to-date foun 
dry foreman who is progressive and capable 
of getting out work at the lowest possible cost 
Address Box 349, AMERICAN MACHINIST. 

Help Wanted.—Two first-class working 
foremen to take charge of departments in a 
factory making strictly first-class light ma 
chinery: watch-factory men preferred; give 
age, experience, references and wages ex 
pected. Address Box 354, AMER. MACHINIST. 

Wanted—Brass foundry foreman, capable 
of turning out smooth, sound castings in com- 
position, bronze and steam metal; molding 
machines and modern furnaces used (Piet's) 
must be a hustler and able to handle men: 
foundry located in a New England city. Box 
346, AMERICAN MACHINIST. 

Wanted—A good, experienced machine shop 
foreman, for shop connected with steel works 
and employing about 125 men; must be accus 
tomed to handling men and turning out gen 
eral machinery, including engine work: ad 
vise experience and salary expected. Address 
H. H. A., care AMERICAN MACHINIST. 

Wanted—-An_ experienced mechanic; one 
able to operate automatic machinery, design 
and build labor-saving machinery and to take 
charge of repair work in a nut and bolt plant; 
prefer young man with experience in this 
line; state age, experience and wages wanted 
by the month Aadress Box 273, Am. M. 

Wanted—A mechanical draftsman having 
had experience in gas engine work, by a manu 
facturing company in Michigan having an al 
ready well-established trade; a good opening 
for the right party: answer, giving age, ex 
perience, compensation expected and refer 
ences, also send sample of drawing. Address 


Box 373, AMERICAN MACHINIST 


A large factory, located in the Middle West, 
manufacturing a full line of electrical appar 
atus and instruments, requires the services of 
a young man with toolroom and drafting 
room experience, to design special tools, orig 
inate better methods, set premium rates, etc 
state experience, references and salary ex 
pected. Address Box 319, AMER. MACHINIST 
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«.eveland Gear Works........ 56 


Cleveland Pneumatic Tool Co. 67 
Cleveland Punch & Shear Wks. 
a coliih de sh etice ie MOS ee oe ee . 6 
Cleveland Twist Drill Co.... 
4th Cover 


Cleveland Wire Spring Co.... 64 
CTO, TE. Ble ccs 0% .54 and 56 
Cochrane-Bly Machine Wks... 56 
Coes Wrench Co..... sé a 
Coil Clutch Mfg. Co.. .. 69 
Columbus Machine Co... . 61 
Consolidated Schools 15 
Cook Ce.. 268 &..... . 64 
Cooper Machine Co..... vn ae 
00 ere 5S and 62 
Crocker-Wheeler Co... v- 2 
Crosby Stm. Gage & V alve Co. 17 
Curtis & Curtis Co 54 


Cushman Chuck Co. 


Dallett & Co., Thomas 
Davis Machine Co., W. 
Dawson Mechry. Co., J. 
Derby Desk Co....... 
Derry-Collard Co..... 
Detrick & Harvey Macl 
Diamond Drill & Macl 
Diamond Saw & 


St ste 


= = = 
vAGE PAGE 
64 Gould & Eberhardt 1s 
_ Graham Mfg. Co &3 
i 67 Grant Gear Works 6 
Es 12| Gray Co., G. A... 18 
8 . 8S Gray-Blaisdell Co 66 
72 Greenwald Co., I. & KE . 56 

6v 


1ine Co. 11 
1ine Co. 58 


Hammacher, Schlemmer & Co. 53 
Hampden Corundum Wheel Co. 64 
Harrington, Son & Co., Ine., 


Se 60 Edw. S : he nd ie 
Dixon Crucible Co., Joseph .. 73! Hartford Pattern & Model Co. 76 
Dreses Machine Tool Co. . 55 Hartford Steam Boiler Insp. & 
Dwight Slate Machine Co. 56 Ins. Co . nf ry 

Hendey Miz uc hine Co. , D 
Eck Dynamo & Motor Works ov Henley & Co., N. W . 53 
Eclipse Automobile Co. ... 83 Hill, Clarke & Co.....13 and 85 
keddystone Engineering Co . 76 Hilles & Jones Co. . 62 
Elvria Engine : Hoefer Mfg. Co..... , . 
dy 3 eee 61 “ i 3 “ 
Errington Auto. Tap & Die Co. 65 Hoggson & Pettis Mfg. Co.... 64 
Etna Mfg. Co... ; 58 Horsburgh « Scott . 4th ¢ over 
Evans Friction Cone Co. . 52 Hought — a te = oe - 
‘*xcels lee. » ’ 7 ougnton «& o., ™% ‘ ° 
Icxcelsior Needle Co 17 eae ae alg a 62 
4 airbanks Co ae . 84 — ~ °° (see 4 

Falkenau-Sinclair Mach. Co.. 73 Ingersoll Milling Mach. Co 64 
Faneuil Watch Tool Co....... 86/ Ingersoll-Sergeant Drill Co... 67 
Any yg” ~ -ggepeleate 20 Iroquois Machine Co. 78 
Fay & Scott...... if 
pomsees mee. £8. - 51 Jacobson Machine Mfg. Co 77 
Fellows Gear Shaper Co...... 56 Jantz & Leist Electric Co 68 
Field, Chas. _ Se ‘ 58 Jeffrey Mfg. Co., The.... 84 
iather & Co........ 52 Jenkins Brothers........ 58 
Foos Gas Engine Co..... - 61 Jones & Lamson Machine Co. 
Fosdick Macutme Tool Co 10 4 and 18 
Franklin Mfg. Co..... &2 
Franklin Portable Crane «& ae Kelly Machine Co., R. A. . - 

Holst Co (> Kempsmith Mfg. Co..... Bi 
Frick Co. 61 Keuffel & Esser Co.. 62 

Kilbourne & Jacobs Mfg. Co 64 
Gang Co., Wm. FE 59 Knell Air Brake Mfg. Co 82 
Garvin Machine Co., The 
77 and 83 Landis Tool Co , . 13 
Gay & Ward..... 55)06Law, Jr., Jesse L. ne . 83 
General Electric Co 7v0 Le Blond Machine Tool Co., 
Geometric Drill Co. 65 Bie viactdegesens 4th Cover 
Gisholt Machine Co.. Se) Ee Comet, We. Gicecccce 6 
Gleason Tool Co..... 4th Cover Link-Belt Engineering Co 71 
Gobeille Pattern Works. 83 Lodge & Shipley Mch. Tool Co. 1 
Gorton Machine Co., Geo 53 Lombard & Co 74 
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Clocks, Watchman’s 


Nanz & Co., .ew York. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, 

Coil C luteh Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 


Jacobson Mach. Mfg. Co., War 
ren, Pa. 


New Haven Mfg. Co., New Haven, 


Conn. 

Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Pratt & Whitney Co., Hartford. 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston 


Mass. 

Chicago Pneumatic Tool Co., Chi 
eago, Ill. 

wa N. A., Milwaukee, 


Gray-Blaisdell Co., Bradford, Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury 
Conn. 

Coping [Machines 

Hamilton 


Long & All.catter Co. 
Ohio. 


Correspondence Schools 
See Schools, Correspondence 


Cost Keeping System 


Derby Desk Co., New York 

Countershatts 

Builders’ Iron Fdry., Provi., R. I 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind 

Smith Single Belt Reversing 


Countershaft Co., Melrose, 


ass. 
Wilmarth & Morman (o., 


Grand 
Rapids, Mich. 
Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Counting aad Printing Wheeis 
Franklin Mfg. Co., Syracuse, N. Y. 


Coupler, Hose 
Clark Co., W. J., Salem, O. 


Couplings, 'Shafi* 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 


Davis Mach. Co., W. P., Roches- 
ter, N. Y. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J., New Hamburg, N. Y. 


Cranes 
er Hoisting Mach. Co., N. Y. 


‘ity. 

Chicago Pneumatic Tool Co., Chi- 
cago, : 

Cleveland Crane & Car Co., Cleve- 
land. O. 

Case Mfg. Co., Columbus, O. 

Franklin Portable Crane & Holst 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crucibies 


Dixon Crucible Co., 
City, N. J. 


Cupolas, and Ladies, Foundry ' 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 


Whiting Foundry Equip. Co., Har- 
vey, Ill. 


Jos., Jersey 


Cutters, Milling 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 





Cutters, Milling—< ‘ontinued 


Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester City. 


N. J. 
Standard Too! Co., Cleveland, O. 


Cutting-off Machines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. IL. 

Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., Soutb 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, Da. : 
Niles Tool Works Co., New York. 
Pond Mach. Too! Co., New York. 


Cutting off Tools 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn. 

Dies, Sheet Meta! 

Bliss Co., E. w., Brooklyn, N. Y 

Perkins Mach. Co., So. Boston 
Mass. 


Wold & Co., Torris, Chicago, Ill 
Dies, Threading, Opening 


Errington, F. A., New York. 
Geometric Drill Co., New Haven 


Conn 

Jones & = Mch. Co., Spring 
field 

Pratt & ‘Whitney Co., Hartford 
Conn. 

Dowel Pins 

Winkiey Co., llartford, Conn 


Drawing Boards and Tables 
Zacharias, E. M., Brooklyn, N. \ 


Drawing Instruments 
Keuffel & Esser Co., 


Drilling “lachines, Bench 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

— & Whitney Co., 
Conn. 


Drilling Machines, Boiler 
ae Mch. Tool Co., Springfield, 


ass. 
Bickford Drill & Tool Co., Cin- 
cinnati, 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. uw. Phila., Pa. 
Niles Tool Works Ca. New York. 
Pond Mach. Tool Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple Spindle 


Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 


New York. 


Hartford, 


ford, Ill. 
Baush Mch. Too! Co., Springfield, 
Mass. 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cincin- 


nati, O. 
Dallett & Co., 
Garvin Mach. oon 
Harrington, Son & Co., 

Philadelphia, Pa. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 

Chicago, Ill. 


Thos. H., Phila., Pa. 
New York. 
Edwin, 


Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles Tool Works Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 
Prentiss 
York. 


Tool & Supply Co., New 


Drilling Machiaes, Pneumatic 
Chicago Pneumatic Tool Co., Chi 


cago, ° 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Too! Co., Phila- 


delphia, Pa. 

Q & C Co., Chicago, IIL. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Turret 
Niles Tool Works Co., 
Quint, 


New York. 


A. D., Hartford, Conn. 


| Drilling Machines, Radial 


Gage & | 





American Tool Wks. Co., Cin., O. 

~~ | Mch. Tool Co., Springfield, 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
einnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O 

Fosdick Mach. Tool Co., Cincin., O 

Gang Co., Wm. E., Cincinnati, O 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O 

Niles Tool Works Co., New York. 

Pond Mach. ‘Too! Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


Reade Mchry. Co., Cleveland, O 


| Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bement, Miles & Co., New York 

Cincinnati Mach. Too! Co., Cin.,O 


Davis Mach. Co., W. P., Roches 
ter, N. ¥. 

Dwight Slate Mach. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin 
nati, O 


Gould & Eberhardt, 

Harrington & Son Co., 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K 
Cincinnati, O. 

McCabe. J. J.. New York 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 

Niles Tool Works Co., 

New Haven Mfg. Co., 


Newark, N. J. 
Edwin, 


New York 
New Haven, 


| Bmery Wheels 


1877 


See Grinding Wheels. 
Enclosures, Teol-room 
Merritt & Co., Philadelphia, Pa. 


| Engines, Gas and Gasoline 


| Nicholson File Co., 


Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, | 
Mass. 

Prentiss Too] & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

—— & Co., J. T., Providence, 

Drills, Rail 

Bement, Miles & Co., New York. 


Niles Tool Works Co., New York. 


Drills, Ratchet 

Parker Co., Chas. Meriden, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag 
inaw, Mich 


Dynamos 

Akron Elec. Mfg. Co., Akron, 0 

C & C Electric Co., New York 

Christensen Engineering Co., Mil 
waukee, Wis 

Crocker-Wheeler Electric Co., Am- 
pere, N. J 

Eck Dynamo « Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Northern Elec. 
Wis. 

Robbins & Myers Co., 
Ohio. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, ¢ 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Il 

Westinghouse Elec. & Mfg. Ce. 
Pittsburgh, Pa 


Mfg. Co., Madison, 


Springfield, 


Elevators 
Albro-Clem Elevator Co., Phila 
de!phia, Pa. 


Buffalo, N. ¥ 
Phila., Pa 


Howard Iron Wks., 
Morse, Williams & Co., 


Columbus Mach. Co., 
Cooper Mach. Co., 


Columbus, O. 
ee ata l’a. 


Elyria Engine Co., Elyria, 
Foos Gas Eng. Co., Springtisid, Oo 


Mietz, August, New York. 

National Engine Co., Rockford, 
Ill. 

New England Gas Engine Co., 
Boston, Mass 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 

Patterson, Go.tfried & ILlunter, 
Ltd., New York 

Regal Gasoline Eng (o., Cold 
water, Mich 

Springfield Gas Eng. Co., Spring 


field, O. 


Stover Engine Works, Freeport 
Ill 


Struthers-Wells Co., Warren, Pa 
Engines, Steam 
Buffalo Forge Co., 
Chandler & 
apolis, Ind 
Frick Co., Waynesboro, La 
Rand Drill Co., New York 
Struthers-Wells Co., Warren, Pa 


N.Y 
Indian 


Buffalo , 


Taylor Co 


Exhaust Fans 


Buffalo Forge Co., Buffalo, N. Y 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Il 

Westinghouse Elec. & Mfg. Cov. 
Pittsburgh, Pa 


Files, Letter 

Derby Desk Co., New York 

Files and Rasps 

Barnett Co., G. 

Etna Mfg. Co., 

Hammacher, 
New York. 


& H., Vhila., Pa 
New York. 
Schlemmer & Co 


Provi., R. I 


Filing Machines 

Cochrane ed Mach. Co., 
ter 

Fillers, Oil Can 

The Winkley Co., 

Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co. 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, 


Roches 


Ilartford, Conn 


Porges 
Buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 


Billings & Spencer Co., Hartford 
Conn. 

Wyman & Gordon, Worcester 
Mass. 


Forgings, Hydraulic 


Wyman & 
Mass. 
Forgings, Steel 


Wyman & Gordon, 
Mass. 


Gordon, Worcester 


Worcester 


Poundry Furnishings 

Obermayer Co., 8., Cincinnatl, O 

Whiting Foundry Equip. Co., Har 
vey, Ill 


| Purneces, Coal, Gas and Oil 


Chicago Flexible 


| Jacobson 


Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. Y. 

Shaft Co., Chi 

cago, 1] 

Mach. Mfg. Co., War 
ren, Pa 

Furniture, Machine Shop 


New Britain Mach. Co., New Brit 
ain, Conn 


Gages, Recording 


| Bristol Co., 


Waterbury, Conn 


Gages, Steam 


| Crosby Steam Gage & Valve Co., 


Boston, Mass. 
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Gages, Standard Grinders, Drill Hammers, Pneumatic Lathes 
Brown & Sharpe Mfg. Co., Provi- | Gorton Mach. Co., Geo., Racine, | Chicago Pneumatic ‘Too! Co., Chi | American Tool Wks. Co., Cin., O. 
dence, R. I. ; Wis cago, Ill. Auto. Mach. Co., Hridgeport, Ct. 
Rogers, John M., Boat, Gage & Heald & Son, L. S., Barre, Mass. | Cleveland Pneumatic Tool Co., | Automatic Mach. Co., Greenfield, 
Drill Works, Gloucester City, | Standard Tool Co., Cleveland, O. Cleveland, O. Mass. 
N. J. ; ' Washburn Shops, Worcester, | Dallett & Co., Thos. H., Phila., Pa. | Barnes Co., B. F., Rockford, II. 
Sawyer Tool Mfg. Co., Fitchburg, Mass. Phila. Pneu. Tool Co., Philadel- | Barnes Co., W. F. & John, Rock- 
Mass. : cre Wilmarth & Morman Co., Grand phia, Pa. ford, Il. 
Slocomb & Co., J. T., Prov., R. I. Rapids, Mich. Q. & C. Co., Chicago, Ill. Bement, Miles & Co., New York. 
Starrett Co., L. S., Athol, Mass. Grinders, Too! Standard Ry. kquip. Co., St. | Bradford Mach. Too! Co., Cin., O. 
Gas Furnaces Barnes Co., B. F., Rockford, Ill. punenedinen _—_" ng pdinedvarnns 
Am. Gas Furnace Co., N. Y. City. — ey W. F. & John, Rock- | Hammers, Power Davis Mach. Co., W. P., Roches 
ord, , 3 BAe tis ae . ee 
Gear Cutting Machinery Brown & Sharpe Mfg. Co., Provi- — ae Sn ee Soe ptaneed Co., Prov., R. 1 
Becker-Brainard Milling Mach. dence, R. I. “ : : att te 
Co., Hyde Park, Mass. Diamond Mach. Co., Provi., R. I. ammers, Steam Flather & vo.. Nashua. N. H 


Bickford Drill & Tool Co., Cin., O. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Dwight Slate Mch. Co., Hartford, 
Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin, 
Philadelphia, l’a. 

Newton Mch. Tool Wks., Phil, Pa. 

Niles ‘Too! Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 


Boston Gear Wks., Boston, Mass. 
Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 
Cleveland Gear Wks., 
Fawcus Mach. Co., Pittsburgh, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & scott, 
Knell Air Brake Mfg. 
Creek, Mich 
New Process haw Hide Co., Syra- 
cuse, N. 
Nuttall Co., R. D., 
Philadelphia Gear Works, 
delphia, Va. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Gears, Molded 

Caldwell & Son Co., H. 
cago, Ill. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., |. & E., Cincin., O. 

Poole & Son Co., Robt., Baltimore, 


Cleveland, O. 


Cleveland, O. 
Co., Battle 


Pittsburgh, Pa. 
Phila- 


W., Chi- 


Gears, Rawhide 

eee Raw Hide Co., Chicago, 
lil. 

Fawcus Mch. Co., Pittsburgh, Pa. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., 


Gears, Worm 


Albro-Clem Elevator Co., 

phia, Pa. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., RK. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 


Dixon Crucible Co., 


cus, . 3. 
Lubriphite Co., Jersey City, N. J 
Obermayer Co., S., Cincinnati, O. 


Pittsburgh, Pa. 


Philadel- 


Jos., Jersey 


Grinders, Center 
Heald & Son, L. 8 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 


Grinders, Disc 

Bayldon Mch. & 
Cit ty, N. J. 

Besly & Co., 
Ill. 


, Barre, Mass. 


Boston, Mass. 


Tool Co., Jersey 


Chas. H., Chicago, 


one Mach. Co., Geo., Racine, 
[roquois Mach. Co., Provi., R. I. 


Oshkosh, Wis. 


Ransom Mfg. Co., 





Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. I. 
Landis Tool Co., Waynesboro, Pa. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, 3 
Builders’ Iron Foundry, Provi- 


dence, R. I 
Diamond Mach. Co., 
Falkenau-Sinclair Co., 


Prov., BK. I. 
Phila., Pa 


Goodell-Pratt Co., Greenfield 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Greenfield Mach. Co., Greenfield, 


Mass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., Prov., R. IL. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co. 
Chicago, Il. 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Northern Elec. Mfg. Co., Madi 


son, Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Prentiss Tool & Supply Co., 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring 
field, Ohio. 

Tanite Co., Stroudsburg, 


New 


Pa. 


Washburn Shops, Worcester 
ass. 

Webster & Perks Too! Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 


Niagara Falls 


~ & 
Bright- 


Carborundum Co., 
ym = 


Diamond Mach. Co., Provi., 

Hampden Cor. Wheel Co., 
wood, Mass. 

Northampton Emery Wheel 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Safety Emery Wheel Co., 
field, O. 

Tanite Co., Stroudsburg, Pa. 

Grindstones 

Lombard & Co., Boston, Mass. 

Gun Barrel Machinery 

Bement, Miles & Co., New York. 

Diamond Mach. Co., Provi., R. I. 

Niles Too! Works Co., New York. 

Pond Mach. Tool Co., New York. 

Reed Co., F. E., Worcester, Mass. 


Hack Saw Biades and Frames 


Diamond —* & Stamping Works, 
Buffalo, j 


Co., 


Spring- 


Goodell- Peat Co., Greenfield, 
Mass. 
Hammacher, Schlemmer & Co., 


New York. 
Starrett Co., L. 
West Haven Mfg. Co.. 

Conn. 

Hack Saws, Power 
Diamond Saw «& Stamping Works, 

Buffalo, N. Y. 
Hoefer Mite. Co., 
West Haven Mfg. 

Conn. 
Hammers, Drop 
Rement, Miles & Co.. 


S., Athol, Mass. 
New Haven, 


Freeport, III. 
Co., New Haven, 


New York. 


Billings & Spencer Co., Hartford 
Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 


Iroquois Machine Co., Providence, 
R. I 


Merrill Bros., Brooklyn, N. Y. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., Boston. Mass 





Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, ta. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 


Co., Cleveland, O. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

meat Co., C. W., West New Brigh- 
ton, 4 


Link Belt Engineering Co., Phila 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C&CE ae ba New York. 

Hunt Co., C. W., West New Brigh 
ton, N. Y 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric 


Hoists, Hand 


Co., New York. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & Towne Mfg. Co.. New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Too! Co., Chi- 


cago, Ill 
Cleveland Pneumatic 
Cleveland, O. 


Tool Co., 


Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Index, Cards 

Derby Desk Co., New York. 


indicators, Speed 
Starrett Co., L. S., 
indicators, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Injectors 
Lunkenheimer Co., 
Sellers & Co., Wm., 
Inspection and Tests 
Hlunt Co., Robt. W., 
instruction Schools 


Athol, Mass. 


Cincinnati, O. 
Phila., Pa. 


Chicago, Il. 


See Schools, Correspondence. 

Insurance, Boiler 

Ilartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mech. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York 

Key Seaters 


Toledo O. 

New York. 
Co., Chatta- 
Roches- 


Mich. 


Baker Bros., 
Bement, Miles & Co., 
Chattanooga aichry 
nooga, Tenn. 
Davis - Co., W. 
Ser, N.. x. 
Mitts & “Merrill, 


Keys, Machine 
Standard Gauge Steel Co., 
Falls, P. 


Saginaw, 


Beaver 


Whitney Mfg Co., Hartford, Ct. 

Lamps, Arc 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co.. 
Pittsburgh, Pa. 

Lathe Attachments 

Bayldon Mach. & Too! Co., Jersey 


City, No J. 





York. 
Edwin, 


Lo., New 
Son & Co., 
Pa. 
iis 


Garvin Mach. 
Harrington, 
Philadelphia, 


Hendey Mach. Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New York. 


Marshall & Huschart Mchry Co., 
Chicago, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles Tool Works Co., New York. 

Pond Mach. Too! Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. 

Schumacher & Boye, 
Ohio. 

Sebastian Lathe Co., 

Seneca Falls Mfg. 
Falls, N. Y. 

— Co., Stroudsburg, Pa. 
Mich. 


E., Worcester, Mass. 
Cincinnati, 


Cincin., O. 
Co., Seneca 


Washburn Shops, Worcester, 
Mass. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

oa & Co., Chas. H., Chicago, 
Ill. 


Ikddystone Engineering Wks., Kd 


dystone, Pa. 

Le ne Wm. G., So. Norwalk, 
Co 

Pratt "e Whitney Co., Hartford, 
Conn. 

Lathes, Automatic Screw-Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 


Waltham Watch Tool Co., Spring 


field, Mass. 


Lathes, Wood 


American Machinery Co., Grand 
Rapids, Mich. 

Letters, Pattern 

Butler, A. G., N. Y. City. 

Levels 

Starrett Co., L. S., Athol, Mase 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh 
ton, . a 

Lubricants 


Besly & Co., Chas. H., Chicago, IW. 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J 

Lubricators 

Besly & Co., Chas. H., Chicago, II1. 

Bowen Mfg. Co., Auburn, = Be 


Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Atlas Foundry & Mch. Co., Belle 
ville, N. J. 

Blanchard Mach. Co., The, Bos 


ton, Mass. 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hoefer Mfg. Co., Freeport, III. 
Knell Air Brake Mfg. Co., Battle 


Creek, Mich. 
Pratt & Whitney Co., Hartford 


Conn. 
Simonds Mfg. Co., Pittsburgh, !'a 
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Machine Screws | Milling Machines, Universal Patents 
Atlantic Mach. Screw Co., Boston, | American Too! Wks. Co., Cin., OU. Baldwin, Davidson & Wight, 

Mass. Becker-Brainard Milling Mach. Washington, D. C. 
Worcester Mach. Screw Co., Wor- Co., Hyde Park, Mass. 

cester, Mass. Bement, Miles & Co., New York. Pattern Shop Machinery 

Brown & Sharpe Mfg. Co., Provl- | American Machinery Co., Grand 
Machinists’ Small Tools dence, R. I. Rapids, Mich. 
Besly & Co., Chas. H., Chicago, 1, | Cimcinnati Milling Mach. Co., Cin- | Raker Bros., Toledo, O. 
cinnati, O. Fay & Scott, Dexter. Me. 


Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provl- 
dence, 

ons Twist Drill Co .. Cleve 


land, 

mS A Schlemmer & Co., 
New York. 

Lowe, H. A., Waltham, Mass. 


McCrosky & Huber, Cincinnati, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. 1. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., E. Boston, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co, 
New Bedford, Mass. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Rogers, John M., 
Drill Works, 
N. J. 


Boat, Gage & 
Gloucester City, 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., 
dence, R. 
— Tool ‘Mfg. Co., Fitchburg, 


as 
Slocomb & Co., J. 


Provl- 


T., Providence, 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 
The Adams Co., Dubuque, lowa. 


Becker-Brainard Milling Mach. 
Co., Hyde lark, Mass. 
Brown & panes Mfg. Co., Provi- 


dence, R. 

Cincinnati Miiling Mach. Co., Cin- 
cinnati, O. 

ee Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 
a Watch Tool Co., Boston, 


ass. 

Hill, Clarke & Co., Boston, Mass. 

Waltham Watch Tool Co., Spring- 
field. Mass. 


Milling Machines, Horizontal 
Adams Co., Dubuque, lowa. 
Beamaa & Smith Co., l’rov., R. 1. 
Becker-Brainard Milling Mach. 
Co., Hyde Vark, Mass. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Vhila., Pa. 
Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock- 


ord, Ill. 
Tool Wks., Phila- 


Newton Mach. 
delphia, Pa. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & pone Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., ‘lorrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Le Blond oe. Tool Co., R. K., 
Cincinnati, 

Marshall & \ Mehry. Co., 
Chicago, III. 

McCabe, J. J., New York. 

— Mach. Tool Co., Springfield, 


0. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


a Mfg. Co., Milwaukee, 
& &. 


Ww 

Le Blond Mach. Tool Co., 
Cincinnati, O. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


ork. 
Waltham Watch Too! Co., Spring- 
field, Mass. 


Milling Machines, Yertical 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, 

Garvin Mac h. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, I’a. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., Hartford, 

Conn. 


Milling Tools, Adjustable 
Geometric Drill Co., New Haven, 


Conn. 
Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 

The Adams Co., Dubuque, lowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Too! Co., Spring- 
field, O 


Molds, Hmmer and Vise Jaw 
Field, Chas. H., Providence, R. |! 


Motors, Electric 

Akron Elec. Mfg. Co., 

C & C Electric Co., 

Christensen Engr. 
Wis. 


Akron, O. 
New York. 
Co., Milwaukee, 


Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau- 
kee, Wis. 

— Elec. Mfg. Co., Madison, 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Electric Co.. New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 


National Machy. Co., Tiffin, O. 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oils 

Besly & Co., Cuas. H., 

Houghton & Co., E. F., 
phia, Pa. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, Ill. 

Bowen Mfg. Co., Auburn, 4 

Crane Co., Chicago, III. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 
Jenkins Bros., New York 
Pans, Lathe 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Chicago, Il. 
Philadel- 


Pans, Shop 


Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, O 








Field, Chas. H., Providence, R. | 
Prentiss Tool & Supply Co., New 
York. 
Washburn 
Mass. 


Shops, Worcester, 


Patterns, Wood 

Cincinnati Pattern Works, Cincin 
nati,Ohio. 

Gobeille Pattern Co., 

Hartford Pattern & 
Hartford, Conn 


Cleveland, ¢ 
Model Co 


Pencils 

Keuffel & Esser Co., New York 
Pipe and Fittings 

Crane Co., Chicago, Lil. 


Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Oster Mfg. Co., Cleveland, O 

Saunders’ Sons, D., Yonkers, N. Y 


Wells Bros. Co., Greenfield, Mass. 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


land, O. 
Saunders’ Sons, D., 
Standard Too! Co., 


Yonkers, N. Y. 
Cleveland, O 


Planer, Jack 


Armstrong 
eago, Ill 


Bros. Tool Co., Chi 


Planers 


American Tool Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., O 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
x. &. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York 

New Ilaven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell 
Worcester, Mass. 


Planer Co., 


Planers, Bench 


Bartlett, E. E., Boston, Mass 
Planers, Rotary 
Bement, Miles & Co., New York. 


Cleveland Punch & Shear Works, 
Cleveland, VU. 

Franklin Mach. Wks., Phila., Pa. 

Newton Mach. Tool Wks., Phila 
deiphia, Pa. 

Pond Mach. Too! Co., New York. 


Presses, Hand 
Perkins Mach. Co., So 
Mass. 


Boston, 


Presses, Hydraulic 


Watson-Stillman Co., New York. 


Presses, Power 

Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Dill Mach. Co., T. C., Phila., Pa. 

Mossberg & wranville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 
York. 

Wold & Co., Torris. Chicago, Ill 

Profilers 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 
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Pulley Turning and Boring Machines 
American Dulley Co., Phila., Pa 


Harrington, Sun & Co., Edwin, 
Philadelphia, la. 
New Llaven Mfg. Co., New Haven, 


Conn 


Niles Tool Works Co., New York 


Pulleys 

Caldwell & Son Co., H. W., Chi 
eago, Ill 

Cresson Co., Geo. V.. Phila, Pa 


Hioward Iron Wks., 

Poole & Son Co., 
more, Md 

Reeves Pulley Co., 


Buffalo, N. Y 
Robt., Balti 


Columbus, Ind 


Pulleys, Friction Cone 
Evans Friction Cone Co., Bostoa, 
Mass. 


Pulleys, Speed Changing 
Speed Changing Pulley Co., 
Indianapolis, Ind. 


Pumps, Hydraulic 
Watson-Stillman Co., New York 


Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mch. Co., 8o 
Bethlehem, t’a 

Watson-Stillman Co., New York 

Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y 


Cincinnati t’unch & Shear Co., 
Cincinnati, O 

Cleveland lunch & Shear Wks 
Co., Cleveland, O. 

Hilles & Jones Co., 
Del. 

Long & Alistatter Co., Hamilton, 
Ohio. 

Perkins 
Mass 

Reade Mchry. 


Wilmington, 


Mach. Co., So. Boston, 


Co., Cleveland, O 


Rack Cutting Machines 
Fellows Gear Shaper Co., Spr.ng 
field, Vt. 
Le Blond Mach. Tool Co., R. K 
Cincinnat A, a 
‘. E 


Reed Co., Worcester, Mass 
Racks, Cut 
Fellowes Gear Shaper Co., Spring 


field, Vt. 
Nuttall Co., R. D., 
Simonds Mfg. Co., 
Standard Gauge Steel Co., 
Falls, Pa. 


Pittsburgh, Pa 
Pittsburgh, Pa 
Beaver 


Racks, Tool 
New Britain Mach. Co., New Brit 
ain, Conn. 


Reamers 

Cleveland 
land, O 

Clough, R. M., Tolland, Conn. 

MecCrosky & Huber, Cincinnati, O 

Morse Twist Drill & Mach. Ce., 
New Bedford, Mass. 


Twist Drill Co., Cleve 


Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage @ 
Drill Works, Gloucester City, 
N 


N. J. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greentield, Mass 


Reaming Stands 


Flather Planer Co., Mark, Nashua 
N. H 


Riveters, Hydraulic 
Bement, Miles & Co., New York 
Watson-Stillman Co., New York 


Riveters, Pneumatic 


Bement, Miles & Co., 

Cleveland Pneumatic 
Cleveland, O. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Va. 

Q & C Co., Chicago, Il. 

Standard Ry. Equip. Co. St 
Louis, Mo. 


New York 
Tool Co., 


Riveting Machines 


Bement, Miles & Co., New York 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 


Chambersburg Engr. Co., Cham 
bersburg, la. 

Long & Allstatter Co., Hamilton. 
Ohlo. 

Perkins Maeh. Co., 8o. Boston 
Mass 
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Rolier and Ball Bearings 
Auburn Ball Bearing Co., 
N. 2 


Philadel., Pa. 
Providence, 


Auburn, 


Ball 
Iroquois 
I 


Bearing Cw, 
Mach. Co., 


Mossberg & a i Mfg. Co., 


Providence, KR. 

Rolling Mill sleet 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Iroquois Mach. Co., Providence, 
R 


Mossberg & 
Providence, R. 

Pratt & Whitney Co., 
Conn. 


Rules, Steel 
Sawyer Tool Co., 
Starrett Co., L. S., 
Safety Valves, Pop 
Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 

Boston, Mass. 

Lunkenheimer Co., 0. 


Sawing Machines, Metal 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Cochrane- Bly Mach. Works, Ro- 


chester, N. Y. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Pratt & Whitney Co., 
Conn. 

Reade Mchry. Cleveland, O. 


Sawing Machines, Wood 

American Machinery Co., 
Rapids, Mich. 

Schools, Correspondence 

Amer. School of Correspondence, 


Boston, Mass. 
Consolidated Schools, N. Y. City. 


Granville Mfg. Co., 
a 
Hartford, 


Fitchburg, Mass. 
Athol, Mass. 


Cincinnati, 


Hartford, 


Co., 


Grand 


| Second Hand Machinery—Con?’d 


International Correspond. Schools, | 


Scranton, Pa. 
Rallway Educational Association, 
Brooklyn, N. Y. 


Screw Machines, Automatic 


dence, R 
Cleveland Automatic Mach. Co., 
Cleveland, O. 
Dreses Mach. 
Marshall & Huschart Mchry. 


Chicago, Ill. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., 
dence, i 

Cleveland Automatic Mach. 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, III. 


Provi- 


Potter & ~— Mach. Co., 
Pawtucket, R. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 
Screw Machinery, Wood and Lag 


Baker Bros., ‘'oledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. Chicago, Ill. 

Carpenter Tap & bie a he? 2 
Pawtucket, R. I. 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


field, Mass. 


Second Hand Machinery 


Affieck, Geo. E., New York. 


McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Ww wend Machy. Co., C. C., Detroit, 

ch. 


Separators, Oil 
American Tool & Mch. 
ton, Mass. 


Shapers 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

—. Planer Co., Mark, Nashua, 

Garvin Mach. Co., New York. 

Hendey Mch. Co., Torrington, Ct. 

Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Steptoe & Co., John, Cincinnati, O. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., 

Bethlehem, Pa. 
Bliss Co., E. W., 


Co., Bos- 


So. 
Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 


Hilles & Jones Co., Wilmington, 
Del. 


Long & Allistatter Co., Hamilton, 
Ohio. 
National Mchry. Co., Tiffin, O. 


Perkins Mach. Co., Boston, Mass. 
Reade Mchry Co., Cleveland, O. 


| Shears, Rotary 
| Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 


Brown & Sharpe Mfg. Co., Provi- | Detrick & Harvey Mach. Co., Bal- 
a 


Tool Co., Cincin., O. | 
Co., | 


timore, Md. 


Perkins Mach. Co., So. Boston, 
Mass. 
Shelving, Shop 


New Britain Mach. Co., New Brit- 
ain, Conn. 


| Slide Rests 


| Bartlett, E. E., 


Co., | 


Boston, Mass. 


Reed Co., F. E., Worcester, Mass. 


Slotters 


| Baker Bros., Toledo, Ohio. 


Baird Machy. Co., Pittsburg, Pa. | 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, II. 

Fairbanks Co., Philadelphia, Pa. 


Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 


Marshall & Huschart Mchry. Co., | 
Chicago, 


Ill. 


| Watson-Stillman Co 


New York. 
Wilmington, 


Bement, Miles &« Co., 

— Mach. Wks., 
Jel. 

Dill Mach. Co., T. C., Phila., Pa. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 


Spike Machines 

National Machy. Co., Tiffin, O. 
Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 


Federal Mfg. Co., Cleveland, O. 

Stamps, Steel 

The Chandler Co., Springfield, 
Mass. 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 


Steel, Machinery 
Boker & Co., Hermann, New York. 
Patriache & Bell, New York. 


Ward & Son, Edgar 'T., Boston, 
Mass. 
Steel, Sheet 


Cleveland, O. 
Boston, 


Federal Mfg. Co., 

Ward & Son, Edgar T., 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Straightener, Nydraulic 


Bement, Miles & Co., New York. 
.. New York. 





Swaging Machines 
Excelsior Needle Co., Torrington, 
Conn. 
ms Be 


Iroquois Mach. Co., Provi., 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Switchboards 


C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 

Seneca Falls Mfg. 
Falls, N. 

Webster & Perks Tool Co., Spring- 
field, O. 

Taps, Collapsing 

Geometric Drill Co., 
Conn. 

Taps and Dies 

Besly & Co., Chas. H., Chicago, Ill. 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 

Carpenter Tap & aes Cw 2. 
Pawtucket, 


Co., Seneca 


New Haven, 


Cleveland Twist brill Co., Cleve- 
land, O. 

Crane Co., Chicago, Il. 

Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 


Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


National Mchry. Co., Tiffin, O. 
Oster Mfg. Co., Cleveland, O. 


Pratt & Whitney Co., Hartford. 
Conn. 

Standard Tool Co., Clevelands O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. Telephone Switch 


Board Co., Providence, R. I. 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, III. 
Hart Mfg. Co., Cleveland, O. 


Oster Mfg. Co., C leveland, O. 


Pratt - Whitney Co., Hartford, 
Con 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

arg | Bros. Tool Co., Chi- 
cago, 

Hoggson 7 Pettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Huber, Cincinnati, O. 


Tools 
See Machinists’ Small Tools. 
Transmission Machinery 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Traps, Steam 

Houghton & Co., E. F., Philadel 
phia, Pa. 

Trimmers, Wood 

Amer. Mehry. Co., Grand Rapids, 
Mich. 

Washburn Shops, Worcester 
Mass. 

Trolleys and Tramways 

Harrington, son & Co., Edwin, 
Philadelphia. i’a. 

Hunt Co., C. W., West New Brigh- 
ton, N. 4 

Link Belt Engineering Co.. Vhila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co.. New 
York. 

Turrets, Carriage 

Bayldon Mach. & Tool Co., Jersey 
City, N. J. 

Fay & Scott, Dexter, Me. 





Turret Machines 

American Tool & Mach. Co., 
ton, Mass. 

Automatic Mach. Co., 


Bos- 
Greenfield, 


ass. 
Bradford Mach. Tool Co., Cincin- 
nati, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bullard Mach. ‘tool Co., Bridge 


port, Conn. 
Dreses Mach. 
Flather & Co., 
Garvin Mach. Co., New York. 
Gisholt Mch. vo., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Niles Tool Works Co., New York 
Pearson Mach. Co., Chicago, Ill. 
Potter & Johnston Mach. Co 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland 


Ohio. 
Windsor Mach. Windsor. Vt 


Twist Drills 


Tool Co., Cincin., O 
Nashua, N. H. 


Co., 


Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New York. 

Hammacher, schlemmer & Co.., 
New York. 

Morse Twist Drill & M. Co., New 


Bedford, Mass. 
Standard Tool Co., Cleveland, O 
Universal Joints 


Baush Machine Tool Co., 
field, Mass. 


Spring 


Valves 
See Steam Fittings. 
Vises, Drill 


Graham Mfg. 

Jacobson Mach. 
Pa. 

Vises, Metal Workers’ 


Co., Provi., B. 1. 
Mfg. Co., Warrea 


Hammacher, Schlemmer & Co 
New York. 
Howard Iron Wks., Buffalo, N. Y 


—— Mach. Mfg. Co., Warren, 


Chas., Meriden, Conn. 
Boston, Mass 


Poser Co., 
Walworth Mfg. Co., 
Vises, Pipe 

Curtis & Curtis Co., 


Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 
Boston, Mass. 


Walworth Mfg. Co., 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Vo., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer 
New York. 

Wyman & Gordon, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, O. 


Welding Machines 

Long & Allistatter Co., 
Ohio. 

Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., 

Mossberg & Granville Mfg. 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgepert, 
Conn. 


Bridgeport, 


& Ce. 


Worcester, 


Hamilton, 


R. 1. 
Co., 


Wire-Straightening Machinery 

Hoefer Mfg. Co., Freeport, Ill 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 


Cleveland Automatic 
Cleveland, O. 


Grand 


Hartford, 


Mach. Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Masse. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 


Conn. 
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ITS ADVANTAGEOUS FEATURES ARE: 


Constant speed and maximum power of motor always maintained. Two speeds obtained from back gear shaft by our special form of shaper friction clutch drive, giving 16 
speeds to lathe spindle. Stopping of back gear shaft effected without stopping of moor (this is of especial value as time saver when work has to be frequently changed in 
lathe). Motor carried on adjustable hracket which is quickly depressed when helt is to be changed on cone and elevated again at proper height for necessary belt tension 
when driving. IN ALL, THE MOST SATISFACTORY FORM OF MOTOR DRIVE FOR LATHE EXTANT. Send for catalog. 


THE HENDBEY MAGHINE GO., Torrington, Gonn., U.S.A. 


Manning. Maxwell & Moore, New York ]. W. Cregar. Philadelphia U. Baird Machinery Co., Pittsbury The E. A. Kinsey Co., Cincinnati 
- tland.O. |. W. Wright & Co., St. Louts Syracuse Supply (.o , Syracuse, NY 
Lvundon, Birmingham, Manchester, England 


U S. AGENTS— Hill, Clarke & Co., Boston 

Manning. Maxwell & Moore, Chicagyv. Pacific Tool & Supply Co .San Francisco. S. M. York Machinery Co., Cleve 

EUROPBAN AGENTS—S:huchardt & Schutte, Berlin, Vienna, Brussels, Stockholm, Coiogne, St, Petersburg 
Stussi & Zweifel, Milano, Italy. 


Chas. Churchill & Co., Ltd., 


Glasgow, Scotland., Adolphe | anssens, Paris, France 





Cold Rolled Strip Steel. 


ALL WIDTHS, GAUGES IN COILS OR CUT 
TO LENGTH. 





Sheet Metal Stamping. 


LARGE FACTORY 





DIFFICULT WORK 
FACILITIES. AND TEMPERS. 


A SPECIALTY. 


FEDERAL MANUFACTURING CO., FEDERAL MANUFACTURING CO., 
SMITH STAMPINGS FACTORY, SHEET STEEL MILL, 
MILWAUKEE, WIS. SOUTH CHICAGO, ILL. 


Nicholson FileCompany 


GENERAL OFFICES: PROVIDENCE, R.I., U.S.A. 














Manufacturers of 


FILES and RAS 


NICHOLSON, ARCADE, GREAT WESTERN, EAGLE, “x. OF 
KEARNEY & FOOT, AMERICAN, MCCLELLAN, J. B. SMITH, GOLD MEDAL 
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@ GRINDERS. @ 


Look at that Heavy Base. 





ee, 


A Full Line of Grinders. 
Write for Our New Catalog. 


RANSOM MFG. CO., 
MH oosHkosu, wis. 


TAPS AND DIES. 


SEND FOR CATALOG. 


WINTER BROS. CO., 
WRENTHAM, MASS. 














EVANS FRICTION CONE PULLEYS 


Changing Speed of Machine while Running 
Send for Catalogue 


85 Water St., Boston, Mass 





KEMPSMiITH- QUALITY 


Free Catalog, sent 
for the asking, tells 
the story. 








Full line of 
Plain and 
Universal 
Millers. 





European Agents: 
Selig, Sonnenthal 
& Co., London. 


THE KEMPSMITH M’NF’G CO,., 
MILWAUKEE, WIS., U.S A. 











Burdict 
Bolt Machinery. 


| VAN Headers, 
Sanit fi! J Threaders, Pointers. 
I ied Tappers, 
i i 4 Hot Pressed 


Nut Machine. 


Manufactured by 


Howard Iron Works, 


BUFFALO, N. Y. 


THE ‘‘ SEBASTIAN” IS SOLID AND SUBSTANTIAL 


in every part—built to stand all the strain 
that is likely to be put upon it, and to turn 
out accurate work ina hurry. Ing to 15” 
swing, with new features that count in 
convenience and cost-cutting. 

Catalog free. 


SEBASTIAN LATHE COMPANY, 
117, 119 Culvert St., CINCINNATI, OHIO. 











“SEBASTIAN 
Lathes are , 
Good Lathes.” = 





Grinding Satisfaction 


is the positive result of using ‘‘ Safety’’ Emery 
Wheels and Grinding Machinery, because they 
are designed and built to afford this satisfaction 
and because they achieve this result down to 
the finest point. Booklet free. . 


THE SAFETY EMERY WHEEL COMPANY, 


Springfield, Ohio, U.S.A. 





Represented by Pfeil & Co., London. De Fries & Co., Act.-Ges., Berlin, Dusseldorf. 
: - : a a Adolphe Janssens, Paris, Brussels. V. lLowener, Copenhagen, Stockholm. 
aan ee - Adler & Ejisenschitz, Milan 





gel a — 
~ 
Do Much Key-Seating ? 
The ‘‘Giant” Key-Seater is built to do key-seating as it should be 
done—quickly and accurately. _ Be the job straight or taper it matters 
not, the ‘‘Giant’’ has a grooved post which holds the work 
and guides the tool, making it impossible to cut a key-seat 
other than perfectly true. If you’re looking for that 
kind of a tool, get a ‘‘Giant.’’ Write for Catalog ‘‘M.’’ 


MITTS & MERRILL, “Sacinaw, Micu. > 


SAGINAW, MICH. 
Agents: C. W. Burton, Griffiths & Co.., London. 


Julius C. Neville & Co., Milan, Italy 


A 14-inch Lathe that’s brought 
right down to now in the way of 
modern, money-making features. 
And when we tell you it’s 


A Flather 


every question as to strength, 




















rigidity, simplicity, accuracy and 
ease of operation is fully answer- 
ed. Feed cone is displaced by 
plain pulleys 1% inches wide. Feed shaft gives three changes of feed by belt through a combination of enclosed 
gearing at front of bed, and those changes may also be had through any combination of change gears or by belt and 
gearing combined producing a variation of from % inch to one turn of spindle to 500 turns per inch, cutting from 
You'd be interested in the other details. Shall we send them? 


Nashua, N. H., U. S. A. 


Chas. Churchill & 








4 to 72 threads per inch. 


FLATHER & COMPANY, - 


AGENTS—Hill, Clarke & Co., Boston, New York and Chicago. Adolphe Janssens, Paris and Brussels. 
Co., London. V. Lowener, Copenhagen. Hans Richter, Berlin. Landre & Glinderman, Amsterdam. 
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(GILAIMIPS., || sust ovr! 


We are headquarters for Hand Screws and Clamps of all kinds, 
\ 

















Wood and Steel, particularly the famous Stearn’s Steel Bar Carpenter's 





Clamp, used extensively in factories where working must he done 


~ DIES 
HEIR. 
CONSTRUCTION 


AND U> 
wooDWORTH 





more or less. Ask for circulars. 


Hammacher, Schlemmer & Co., New York City since 1848. 















Slack and Sloppy Ways 


are the result of slack and sloppy conditions. Provide your 
workmen witha proper place for their clothiog and you'll be 
surprised at the general all around result in more careful 
work and better time. 

We make lockers of every kind, wood or metal. Our cata- 
log will show you just what you need, and you'll be sur- 
prised at the small cost of them. 








¢ their Construc- 
- tion and Use 
NARRAGANSETT MACHINE CO esol for the Modern 
PROVIDENCE R.1., U.S.A. Working of Sheet Metals. 


By JoserpH V. WoopworTH. 


BUILD “ A MOTOR LAUNCH) |] °°" seice®s co" 


Send for List of HOW-TO BOOKS Prepaid to any address in the world. 


This work is a complete treatise upon the De- 
9 Murray Street The Rudder Publishing Company New York. U S A signing, Construc ting, and Use of Tools, Gxtusen 
and devices, together with the manner in which 
they should be used in the Power Press, for the 
cheap and rapid production of the great variety of 
"Tk. Sheet-metal Sidhe now in use. Itis designed as 
I en H ours ] Nn stead a guide to the production of Sheet-metal parts at 
the minimum of cost with the maximum of outpat, 
~ The hardening and tempering of Press tools and 
Of Twen cy- } our the classes of work which may be produced to the 
best advantage by the use of dies in the Power 

press are fully treated. 
The engravings comprehend dies, press fixtures 





























Means a slick and clean saving of fourteen hours, 





‘We are now doing work in less than ten heurs and sheet-metal working devices, {rom the sim- 
which formerly required twenty-four."’ No draw- lest to the most intricate, and the descriptions 
filing or polishing on aGorton Disc Grinder, just / so clear and pra tical that all metal-worki 
accurate work and lots of it. Any one can operate pad hanics will be able to ‘understand ion © 
it , Why not finish flat surfaces in the quickest design, construct and use them. Many of the dies 
way? Details in book. and press fixtures treated were either constructed 
= P . by the author, or under his supervision. Others 
George Gorton Machine Company, were built by skillful mechanics and are in use in 
: 2 “6 es jirge sheet-metal establishments and machine 
Racine, Wis., U.S.A. shops. 


The book was written by a skilled and successful 
workman and is one that diemakers, machinists, 
ail toolmakers and other metal workers cannot afford 
to be without. 


SPECIAL CHAPTERS ON 


The Construction and Use of “ Single”’ or Blank- 
ing Dies and ‘‘Double’’ or Piercing and Blanking 
Dies; Simple Dies for Use in the Machine 
Shop; ‘‘Gang”’ and ‘ Follow”’ Dies, How to 
Adapt and Use Them; The Adaptation and Use 
ot Simple Dies and Press Fixtures for the Eco- 
nomic Production of Sheet Meta! Parts; Bending 
and Forming Dies and Fixtures; Perforating Dies 
and Processes for Thin and Heavy Stock; Curl- 
ing Wiring and Seaming Processes; Drawing 
Processes for Sheet-Metal Shells ; Coining Proc- 
esses; Punches and Presses for Operations on 
Heavy Stock; The Feeding of Sheet — te 
i i #7 lies: Lubrication of Press Work; Annealin 
price. Planer Pointers put in the mai =o pn grew dl i as tye ee 
on request. 30-inch and upward; 2, 3, or 4 heads Processes for Press ‘lools, including Hints an 
Suggestions on the Proper Use of Files; Miscel- 
laneous Dies, Presses, Fixtures, Devices and 


Belmer Machine Tool ca.. Cincinnati, Ohio, U.S.A. Special Arrangements for Sheet-Metal Working. 


SH A special and detailed circular of this 
and our other recent books will be sent to eny- 


Here’s an Emery, Water Tool Grinder one in eny part of the world who applies for it. 


: : FREE—Onur 1002 100-page catalog ef 
That will afford you that grinder satisfaction Practical Books for Machinis.s and 
you have so long sought. Its initial cost is all other trades, sent free on request. 
small and right; at this point costs cease. Ne 


trouble. All details on request. NORMAN W. HENLEY & CO. 


Northampton Emery Wheel Co., PUBLISHERS, 
sisi / 15 Beekman St., New York, U.S.A. 
a Leeds, Mass., U.S.A. 


Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, 
q carry all styles in stuck 











Heavy Planer Work we see soar 
Medal at the 
Pan-American, 






needs heavy planers, such as Belmer 
makes. Belmer Planers are always 
heavy and have been especially designed 
to handle heavy work. While they’re 
heavy they are not clumsy, and, another 


thing, they are sold at an interesting 
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WITH A 


Forbes Patent 


DIE STOCK 
ONE MAN 


Can with ease cut 
off and thread a 
12 inch pipe. 





No, 56 Hand Machine. 
Range 244—6 in. R.H. 


Smaller Sizes Proportionately Easy. 
Catalog on application. 


THE CURTIS & CURTIS CO. 


66 Garden St., BRIDGEPORT, CONN. 








New 
24 inch 
Drill, 


with back gears, self-feed, 
quick return, automatic 
stop, graduated quill and 
reverse motion 

Drill Book **C”’ shows 
the many qualities of tuis 
machine. 


Sibley & Ware, 


South Bend, 
Ind, 


New York agents fir 
export, Markt & Co., 
Ltd., 193 West Street. 

Hamburg: 5 Pickhu- 
ben. London: 25 and 26 
Shoe Lane, Holborn 
Circus, E.C. Paris: 175 
Rue du Temple. 












PUNCHING AND 
SHEARING MACHINERY. 


hine R M ORTTLT Re 
a hine 
Cincinnati Punch & Shear Co., 


Cincinnati, Ohio, U. S. A 





Whitcomb 
Planers 





have beds that are heavy 
and stiff, tracks wide and 
fitted by scraping, and 
every machine 1s furnished 
with a Whitcomb patent 
cross head clamp. 
For more 
information 
write 


Whitcomb Mfg. Company, 


Worcester, Mass. 


Ohicago Agents— 


McDowell, Stocker & Co., 61 So. Canal St. 





10 in. and 12 in. 
Screw Cutting 
Foot Lathes, 


for the use of amateurs. So 
well designed and so we// made 
that in regular shop practice 
they give best of satisfaction. 
Exceptional intrinsic value. 
Twenty-five years of making 
and using have proved them. 
In stock. Inquiries welcomed. 





We also manufacture a Standard Line of 
Engine Lathes 12 in. to 30 in. swing inclusive. 





: .S - = 


F. 6. REED GOMPANY, - - Worcester, Mass. 


Woodward & Powell 
Planer Company, 


WORCESTER, MASS. 


U. Baird Machinery Co., Pittsburgh, Pa. 
Parke & Lacy Co., San Francisco, Cal. 
Robinson & Carey Co., St. Paul. Minn. 
Manning, Maxwell & Moore, Chicago, Ill 
Manning, Maxwell & Moore, New 








York City. 


The Owen No.3 


Plain Milling Machine 


has an automatic, longitudinal table feed of 33 inches in eithes 
direction, ‘in and out’’ movement of 8% inches, and “‘ up and 
down’’ movement of 19 inches. This feed is reversed by a 
simple mechanism, and has 46 changes from .oo4 inch to .120 
inch per spindle revolution. Automatic stop releases the feed 
where desired, and adjustable dials indicate in thousandths the 
three movements of table. 

The Owen No. 3 isa money-making Miller, and all we ask 
is a chance to demonstrate this fact to you before you place 
Get our free circular, anyhow, and read the other 





your order. 
good points 


The Owen Machine Tool Co., Springfield, Ohio, U.S.A. 
Adjustable Reamers. Jno. J. Cone. las. C. Hallsted, 


A. W. Fiero. D. W. McNaughes. 
The construction of this 
Reamer is such that it is perry tt pl rosea & co. 
necessary to grind only} BUREA INSPECTIO 
when dull. There is no TESTS AND CONSULTATION 
uneven clamping with| 71 Broadway New York. 1121 The ser meal Chicago 
screws, nuts, or any other Monongahela Bank Bidg , Pittsburg 
device. Adjustment made | Inspection of Rails and Fastenings, Cars, I motives, Pipes, 
quickly and accurately. etc. Bridges, Buildings and other Stru tures 
Chemical and Physical Laboratories 
erties and Processes 








Robt. W. Hunt 





STYLE B. 


Send for Catalog R. M. Clough, Tolland, Conn. 


Small! Tools. 





Reports and Estimates on Pro 








A Good Look Into Our New Catalog 


will interest you if you’re looking for something 
exceptionally good in Punches and Shears. The 
vital parts of a press of our type are the Pitman, 
Connecting-Rod and Crosshead and the means of 
transmitting power through them. All these parts 
are faithfully portrayed in our catalog and their 
strong points described in good, plain English, 

If you have any use for Punches and Shears 
you'll find its contents well worth your time. 


Do you say, ‘‘ mail it”? 


Bremer Machine & Tool Co., 
Kalamazoo, [lich., U. S. A. 























American Foundry Practice. 


By THOMAS D. WEST. 


Author of ‘‘Moulder’s Text Book ’’ and 
allurgy of Cast Iron.’’ 


‘*Met- 


Every moulder needs this buok. It treats of Loam, Dry and Gieen Sand Mouiaing, and is full ot valuable 
suggestions upon the Management of Cupolas and the Melting of Iron.  Itis thoroughly practical, because the 
author is a practical moulder. Each subject is treated so clearly that any foundryman who follows the principles 
set forth will have no trouble to apply them successfully. 12 mo, x + 408 pages, prcfusely illustrated. Cloth bound, 
$2.50, at booksellers, or sent postpaid bv publishers on receipt of price. 

JOHN WILEY & SONS, Publishers, 43-45 East roth Street, New York City. 
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We make milling cutters 


We make mi ling cutters 

for every milling cutter 

use. The variety is in- 

finite. The sizes cover We make milling cutters in a special way on special 
every possibility. They 3 machinery. They are especially good cutters, and you 
are rightly designed and c will do well to use them. Milling Cutter Book is sent 
rightly made. $ on request. 


of one quality—the best 
We mike nothing but 
milling cutters, have no 
other lines to take our 
attention. We've made 
them for years 


NER EN IY 


ATHOL, MASS.U.S.A 








The Harrington 28” and 48” Extension Gap Lathe. 


A handy tool for repair or jobbing shops. Gap 


Chain 
Hoists, 
too. 










may be made wide or narrow to suit width of work 
Is easy in operation and covers a very wide range of 
work. Isa lathe of the utmost 
lathe conveniences. It should 
have your careful attention. 


Edwin Harrington, 
Son & Company, Inc., 





Philadelphia, Pa., 
—_— A U. S. A, 








Universal Monitors. 


Forming and Brass Lathes. 
Screw Machines and Turret Lathes. 





Dreses Machine Tool Co., 


Cincinnati, Ohio, U.S.A. 


}. J]. MeCabe. New York Selie, Sonnenthal & Co., London 
Marshal! & Huschart Machinery Co., Chicago k.. Sonnenthal, Berlin 
Pautic Toul & Supply Co., San Francisco Stussi & Zweifel, Milan, Italy 
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The Treatise on Gear Wheels by Geo. 
B. Grant, now in its ninth edition, is a 
practical work by an old gear maker, and 
it will tell you about all there is worth 
knowing about gear wheels and their 
teeth. The theory in full, tough items as 
well as the tender ones, rules and methods 
for draw-gearing and shaping teeth, fully 
described and illustrated. It costs one 
dollar, postpaid, of the Grant Gear Works 
of Boston, or of the Philadelphia Gear 
Works. The odontographs in it are worth 
the dollar, and the bevel gear chart is 
worth another. 








| 


IF IT’S A GEAR 

ou can get it here—no matter what 
Lind or size you want—and it will be 
correct in every detail. price included. 
Our free Cat log lists about 2000 
styles and sizes, patterns for which 
we carry in stuck. Yes, we make 
machine rack, too. 


1. & E. GREENWALD Co., 
720 E. Pearl St., Cincinrati, 0. 


Chicago Rawhide Mfg. Co., 


94 y+ cola ate Stes 


Rawhide Rawhide 
Pinions and Belting, 
Blanks. Lacing-Rope 

















Durable 
Noiseless 
Pinions 


Not the ordinary kind, but 
New Process Noiseless 
Pinions, the kind that wear 
satisfactori y. 

Get our new Catalog. 





SAeNew Process Raw 
Hide Co.,Syracuse,N.Y. 














Cleveland 
(iear 
Works 


2 W.R 
1 SAWYER, 
Lessee. 


85 Seneca 
-? 

Cleveland, 
Ohio. 


GEARS 


ofall 
descriptions. 


Almond Orit! 
Chuck. 


Sold at all Machinists’ 
Supply Stores. 
T. R. Almond, 
83 & 85 Washington St., 
Brook) yn, 


















a) 
—— 


BAI TIMORE. MD. 


AND DESIGNERS OF ALL AINDS 


an MACHINERY. 


act PLANED AN 














CORRECTLY CUT GEARS 


Gears of Quality — Gears that 
increase the earning powers of 
your machines—FAWCUS GEARS. 
Send us your specifications. 


FAWCUS MACHINE CO., *=:"* 








The ‘Personal Equation” 


cuts no figure in the quality 
of work turned out by the 
Fellows Gear Shaper. Given 
a certain cutting speed and 
feed, and the quality of the 
work is always the same. 
Care to know more about it? 


The Fellows Gear Shaper Co., 
SPRINGFIELD, VERMONT. 


Bevel Gears %# 


Cut Theoretically Correct, 
Special facilities forcuttingworm, 
spiral and internal wheels. 
Hugo Bilgram., 


Machinist, 
440 N. 12th St.,Philadelphia Pa 































MORSE 


15,000 Passenger and Freight 
Elevators sold. 


Hindley Worm Gearing. 


Send for free illustrated Catalog. 


ELEVATOR WORKS 


PHILADELPHIA. 























Teeth 


in a Simonds Gear and see how accurate 
and uniformly perfect they are cut. 
Simonds Gears are a profitable invest- 
ment, because always the same quality 
and correctly cut. May we figure on 
your specifications ? 


THE SIMONDS MFG. COMPANY, 
PITTSBURG, PA. 

















CLOUGH'’S 
Patent Duplex Gear Cutter. 


One pair of these Cutters cuts every 
size gear from 12 teeth to a rack of same 

itch. Gears run with B & S. Involute. 

egular pitches kept in stock. 
Cutters made to order. 


Catalog of smal! tools free. 


R. M. Clough, Tolland, Conn. 


Automatic Gear Cutters 


We make a specialty of for light work. 


Special 








Size No. 1—will handle blanks from % to 
4’ diameter, 3” face, 12 pitch and finer. 


Size No. 2—¥ to 8” diameter, 4” face, 
pitch and finer. 
SEMI-AUTOMATIC GEAR CUTTERS 
for brass clock gears. 
UNIVERSAL AUTOMATIC 
for both bevel and spur gears. 
Description on application. 


Dwight Slate Machine Co., 


HARTFORD, CONN. 


12 


It 
Doesn't Cost 


much to have your gears 
made right, and the right 
place to get them nght is 
at the 


Boston Gear Works, 


Pearl and Purchase Sts., 
BOSTON, MASS. 


Cochrane-Bly Machine Works, 


Manufacturers of 


THE COCHRANE -BLY FILING MACHINE 


FOR ACCURATE WORK. 











Ask for Catalog. 


HINDLEY** ALBRO 


Worm 


Gearing 


Censumes iess power 
and gives bettcr re- 
sults than the oid 
style worm gearing. 


ALBRO-CLEM 
ELEVATOR CO. 


PHILADELPHIA, PA., 
U. S.A. 


ROCHESTER, N.Y. 





ecche 


sie” 
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It 1s for you to decide 


whether or not you want to save 20 to 40% 
of the power required to operate your machinery, 
If you are interested send us your specifications 


for estimate on Nuttall Gearing. 


R. D. Nuttall Company, 


Pittsburg, Pa. 




















RTA DION, WS, V3.4 EAE Oe 
UNIVERSAL wo i Oa 


» Cincinnati, Ohi ton, Griflit & « London, 
ick, Freres & Co., Paris, Brus huchardt & Schutte 
Berlin, Cologne, Vienna, Stox et , 


x 






































A Little Time 


taken to investigate our 


Radial Drill 
’ H H 5 4 will satisfy you that it is a superior 
if 0 | 00 ing 00 Sil machine tool—has tight and loose 
5 t pulleys —tapping attachment on 


head —requires no countershaft. 





Looks as though it would do the business, doesn’t it? Well, Arm has roller and ball bearings. 
it’s just as sotid and substantial as it looks, and it will do the work For Revolving a Shaft Out- 
quickly and correctly, because it’s carefully and accurately built side a Straight Line — Our 


and has the necessary power. I’ve recently made some improve- 
. is i UNIVERSAL 


ments by which the power is increased at least twenty-five per 
cent.— put the back gears in front and now use a larger inter- 
mediate gear in driving the large spindle. I don’t believe there’s 
any work, up to 48” swing, that this New Double-Spindle Lathe 
of mine won’t handle almost as well as any big lathe that’s built for 
heavy work only, and when it isn’t busy on heavy work, it’s just as 





handy on small work as any small lathe in your shop. This Double- JOINT. 
Spindle arrangement would be of mighty small importance but for Made of Bronze or Steel. 
the fact that this tool is right up to to-day’s practice in every other re 


way—double the screw-cutting capacity of any ordinary lathe, 2%” 


hollow spindle and every other feature found in a modern, high- B aus h M ac h 5 ne 


ade lathe. Isn’t it worth while to get the details? 7 a 
” ° ool Co., 
SPRINGFIELD, MASS. 

Agents—Manning, Maxwell & Moore, New York, 
| x y | Chicago, Philadelphia, Boston, Cleveland and Pitts- 
' a burg. Selig, Sonnenthal & Co. London, Chas. Charchill, 
‘ London, Teen eoey G lasgow, Manchester and New- 

Foreign Agents.—Schuchardt & Schutte, Berlin, Vienna, Brussels, St. Petersburg, Stockholm and castle-on-Tyne. Fenwick Freres & Co. » Paris. 


Cologne. Chas. Churchill & Co , onaon, Birmingham, Manchester and Glasgow. 


BRASS & COPPER PLANTS Shih 
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20 in 20 Minutes BOLT CUTTERS 
is a pretty good record for key-seating mitre gears 8 inches 

in diameter—especially good when Nut Tappers, Headers, 

you consider the fact that there was Wire Naii, Spike, and Special Machinery. 
no special attempt to make a record 

job of it. Each key-seat was 2% 

inches long and % inch wide, and SEND FOR CATALOG B. 


every one of 
them was cut in 
the straight and 
perfect way for 
which the Catlin 
Key-seater is 
noted. Shall we 
send other evi- 
dence of the 
** Catlin’s ’’ good 
deeds? 





Chattanooga MachineryCo. 
CHATTANOOGA, TENN. 


Agents for Great Britain, The Niles Tool Works Co., 23 and ag 
Victoria St., London, S. W. 





‘‘Bay State” Oilers 


for oiling Machinery Bearings. They 

revent oil from being thrown from 
cae and never leak. Cover is readily 
removed—enables oil to be inserted 
without trouble. A simple, practical, 
thoroughly well-made oiler for little 
money. Write for Circuiar. 


BAY STATE STAMPING CO., 
Worcester, Mass. 


The People Who Make 
\ _The Most Money 


] are those who take 

— advantage of every- 
thing that enables 
them to save time 
That's why you find 
our Belt Lacing 
Machines in so 
many modern mon- 
ey-making shops of 
all kinds — because 
they not only save 
time in lacing belts 
but save on lacing 
as well. Just think 
of it—less than 
three minutes re 
qguir d for lacing a 
5 inch belt, one cent 
for the Coil Clasp 
Lacing. 











Diamond Drill & Machine Co. 


Church St., BIRDSBORO, PA., U.S.A. 


Domestic Agents—John F. Orth, Reading, Pa., and 199 Wash- 


ington Street, New York City. J. F. Rhoads & Sons, 239 Market 
Street, Phila: lelphia, Pa. E. A. Kinsey Co., Cincinnati, Ohio. 
lewis Supply Co, Kansss City 

Foreign Agents—The Jackson Belt Lacing Machine Agency, 
Toronto, Canada Selig, Sonnenthal & Co., 85 Queen Victoria 
Street, london, Eng. New York Export and Import Co., New 
York City. Wilh. Sonneson & Co., Malmo, Sweden. 





MOULD AND LADLE 


for making Soft 
Metal Hammers 






(2 SIZES.) 
Prica—3% and 6 lbs. with one hammer. $1.50 and $2.00 
Extra handles, $2.00 per doz. 

CHARLES H. FIELD, 234 Chestnut St., Providence, R.1. 


American Mills Supply Co., Agents, as V ictotts St., London, En 
Schuchardt, & Schutte, Beriin, Cologne, Vienna, Brusseis, Stock. 
helm, St. Petersburg. 















NATIONAL MACHINERY CO., 


TIFFIN, OHIO, U.S.A. 








Sy 


«<* 


CROWN 





Use Grease or Oil and Lunkenheimer Cups | 
and you will have bearings lubricated to your entire satis- 
faction. Endorsed by millions of satisfied users. Specify them 
and order from your dealer. Write for catalog of Brass 
and Iron Engineering Appliances of superior quality. 


THE LUNKENHEIMER CO., Cincinnati, O. 


<«/NEW YORK: 26 Cortlandt Street. 
| BRANCHES | LONDON: 35 Great Dover Street, S. E . | 











j : cD ‘ 
: SENTINEL SHAFTING pi J 
JENKINS °96 PACKING 


Makes perfect joint instantly ; does not have to be fol- 
. lowed up. Makes joint that will last for years on all 

ODO pressures of steam, oils, acids, etc. Does not rot, burn, 
ieee §=blow or squeeze out. Received the highest award—Gold 
Seenvewee Medal—at the Pan-American Exposition. All genuine 
Ss res * stamped with Trade Mark. 


JENKINS BROTHE RS. New York, Boston. Philadelphia, Chicago. 
62 Watling St.. Queen Victoria St., London, E.C. 


ETNA TAPS &or= 


do better and more accurate work than any others, because faannnIn 
they are made of special grade tool steel. Each one is seers eT as 
patent relieved. These taps will lessen labor and save 


img La tapping time. We also make drills and reamers. Shall usm AL 
we send you a catalog? 


Etna Manufacturing Co... 41 John St., New York, N. Y¥. 


CRANE VALVES 














QEEOG 





















Speed Changing Pulley 





Why not use the best device for changing 
speeds ? 

It is strong and simple ; has great range 
and quick action ; is self-contained ; takes up 
small space, and can be placed on any counter- 
shaft in same space formerly occupied by cone. 
Adaptable for all purposes where change of 
speed is required. No machine tool is com- 
plete without it. 

Every pulley has our guarantee. 


Speed Changing Pulley Co., 


ad East Washington St., INDIANAPOLIS, IND. 
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Walker Universal Tool and Cutter Grinder. 


Especially Adapted to Too! Room Use. 
For Sharpening all forms of Cutters, Reamers, End 
Complete Iilustrated Catalog Free. Mitis, Counterbores, Etc. . 
a For Cylindrical and Conical Grinding both Externally 
and internally. 


wee NORTON EMERY WHEEL CO. 


Office and Works at Worcester, Mass, U.S.A. 


Hot, Chilling, or The Clutch Lever 


| A AN MN ut 
20" : 25” Back Geared 


aenaann t Soli t Crank Shapers pert 

iN rf) lid P| Crank Shapers permits you to 
oll aten Ie resses, stop the machine and examine 

. . the work without stopping the 

with Adjustable Top Platen. countershaft. There are other 

Kelly features you ought to know 

about. They're in the catalog. 


These presses are made with ea) : ws Kelly Co., 
more area than the regular Used Xenia, Ohio, U.S.A. 
chilling and hot die presses. 
The moving platen being a 
close fit to the rods, the dies 

may be heated or chilled in On Every Hole 
the press, while under press- , 
ure, the dies lying loose be- You Drill 
tween the two platens. The 

upper platen is made adyust- Gang Radial Drilt 
able for several inches by long because tue spindle 
threads on the rods, nuts be- re 

ing provided to support the 
platen from below, and made 














\} 















Forward— Stop 
Backward —Stop— 


and Back Gear en- 


flush with the surface, while gaged are al con- 
the strain is taken by the nuts trolled by 
. o . one lever 
and jaw nuts above. Send 
for circulars. Catalog 
A 


gives a plain, ‘‘straight from the shoulder’’ 


WATSON-STILLMAN CO., | °°" 


202 E. 43d Street, New York City. Wm. E. Gang Company, 
ggg Re gg te CINCINNATI, O., U.S. A. 


Selig, Sonnenthal & Co., London. Adolphe Janssens, Paris, France; Brussels, Belgium. 








PATENT UNIVERSAL 


Twice the Strength of Welded) Bo aase-layaelthmal ics 
Chain. State your ot a eg.) a) eo ne on Symmetry 


: go ye . JW bah DRILL GAGE: 
wat SS Gay Gee See YKE&CO.E BostonMass.US.A.S —_—_— 
TRIUMPH PATTERN. ye hy MFR'S FINE MACHINISTS TOOLS. - AND St ren gth 


ware and mill supply houses that are up to date. CHA annem bap sh pt NEN GLAN 
17) . U > ey LV vv a. 
SEND FOR CATALOG “7A," CHUCHARDT TTE. SPANDAUER STRASSE 


The BRIDGEPORT CHAIN CO., Bridgeport, Conn. | E BERLIN, GERMANY 


na 





unite to make our 


New Radia! Driil 











Get our latest Catalog with 
Juli particulars 





Mueller Machine Tool Co., 
Cincinnati, Ohio, U.S.A. 





Founded 284s. American Tool & Machine Co., Boston, Mass. o..A@¢rs0r th 


a model of alla 
qt AAsssbsbbbbbsbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbdd radial drill should 
= e be. Ithasa lotof 
| . valuable improve 
< = ments such as the 
4 > crank at the base 
<4 e of column that 
3 For Brass and > controls SixTEEN 
7 tron Workers’ Use. » Spinpie Srrep 
4 Our No. 2 TURRET LATHE > without stopping 

hownin the engraving Is of the & the countershaft 
>| most approve design and con- ~ 
Struction for perfect work and is we > 
— nail te last." It is unquestion- » Better Get 
ably the BEST lathe for use on > 
3 brass work cf ali kinds, and on > Acquainted 
4 ~ medium iron work. < With It. 
> 
3 : 





eae. 
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Increased 
Output 


Increased 
Profits 


and a high grade of uni- 
form regular work turned 
out, is the result obtained 


By Installing 





Tabor 
Vibrator 
Molding 
Machines 


Saves Sand, Material, Pat- 
tern Costs and Labor. 

Let us send you some 
facts what The 
Tabor Machine is doing 


known 


about 


in certain well 
foundries. 








The Tabor Mfg. Co., 


18th and Hamilton Streets, 
PHILADELPHIA, PA. 


AGENTS—Machinery Trust, Ltd., Co., 189 Fleet St., 
E. C., London, Eng. Dominion Radiator Co., Ltd., 
Toronto, Unt., Can. Schuchardt & Schutte, Berlin, 
Brussels, Vienna, St. Petersburg. 

















SAVE MONEY 


By buying the best labor saving tool, 
The Colburn KHeyseater 


with automatic feed and automatic 
relief and stop. Built in eight sizes. 

Does a large variety of other work 
besides keyseating, such as internal 
slotting, internal ratchets, internal 
gears,etc. Work chucked any way, by 
the bore, by faced hub or rim. 


We also build the best 
Tapping and Boring Machines 


for tapping Pipe Fittings and flanges 
from 2 in. to 16 in. 











Sheffield Steel 























of the highest 








grade, no other gets into ‘‘ Sterling’ Hack 


DOES Saws. A trial will convince how straight, quick 
| STRAIGHT, 
TRUE, QUICK 

WORK, 
LASTS LONGER. 


and easy they cut. Tell us what kind of work you do 
and we’ll send you some sample blades to try. 


Diamond Saw & Stamping Works, sctrelc nv U8, 


South British Trading Co., Ltd , Direct Representatives, 
6 Victoria Ave., Bishopgate St , Without, London, E.C., England. 




















Have any trouble Threading Pipe? 


If you do, you’re not using Oster Ratchet 









Pa Stocks and Dies. It’s no trouble with them 
~~ i Chey cut a clean, perfect thread the first time, 

- and there’s no time or money lost in backing 

them off. They’re quickly opened and they 

center themselves. Adjusted in almost no 

time for variations in fittings. As rigid as 


“A new 
one for 
a poor 
one.”” 


can be. Red Catalog B tells the whole story 


The Oster Manufacturing Company, 
84 E. Prospect St., Cleveland, Ohio, U.S.A. 





TRIED 


FRICTION CLUTCH PULLEYS, |, 


The Caldwell kind has been tested by years of the most exacting service. 
It has never been found weak or wanting in any particular, but has repeatedly 
demonstrated its superiority in everything that goes to make a friction clutch 
durable and desirable. This clutch is guaranteed to transmit the full h: rse- 
power of a double leather belt as wide as the face of the pulley. Cheaper in the 

end than tight and loose pulleys—better from the beginning. Cireular free. 
We also manufacture Elevating. Conveying, and 

Power Transmission Machinery of all sorts. 

Engineering Office, 


pat cle tees H. W. CALDWELL & SON CO. 
. oP c, Mgr. ° ° ’ 
TO Se meg York, y.y. Western Ave. and 18th St., Chicago, Ill. 





Eastern Sales and 
























eecrete . [eee ee 

THE 
° AUTOMATIC THREADING LATHE 
o FOR 
: WORMS and SCREWS. 
. 50 to 90°° SAVING GUARANTEED. 
° See Large Ad. Am. Machinist of Dec. 4, 1902. 
° SEND FOR CIRCULARS, 
* eieianuneaiie 
gone, he ere A eae eee ise PANY 
$ Schuchardt & Schutte, Neuss, Germany.” 4 Bridgeport, Conn., U.S.A. 
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The Warren Gas Engine. 


Awarded Gold Meda! at Pan-American 
Exposition, 1901. 

Single Cylinders, 3% to 90 Actual H. P. 
Double Cylinders, 25 to s00 Actual H. P, 
Large sizes in successful operation driving 
dynamos tor lighting and power purposes. 


Inquiries solicited for large units to operate 
with natural, illuminating or producer gas. 


Struthers-Wells Company 


WARREN, PA, 


New! York Office :( No. 26 Cortlandt Street. 
- ‘ 





FUG 


GAS AND GASOLINE ENGINES. 2! 250"? 


Highest grade engines for all power purposes 
Largest exclusive gas engine factory in America 
Engines heid in stock in principal cities tor ge ick 
Send tor our new illustrated catalog M. 


FOOS GAS ENGINE CO,., Station G., Springfield, 0, 


delivery 


DDD 





THE MIETZ & WEISS 
Kerosene and Gas Engines. 


Self-igniting, Automatic, Sim- 
ple and Reliable. For pumping, 
electric lighting and all power 
purposes. Sizes from 1 to 60H.P. 

Awarded Gold Medal at Pan- 
American Exposition, Buffalo, 
1901. Highest Award for Direct 
Coupled Engine and Generator, 
Paris Exposition, r900. Q 7Send 
for Catalog. 


A. Mietz, 128 Mott St, New York. 








Stationary, Port- 
able & Pumping 


THE BEST IS 
ALWAYS THE 
CHEAPEST. 
Power for every 
class of work. 
Engines sold on 
their merits and 

wer guaranteed. 
rite for catalog 
and prices. 


STOVER 
ENGINE 
WORKS, 
Box 373. 
FREEPORT, tit. 








3 to 30 Horse Power. 


Each and every part made of the best material suitable for the purpose, solid steel forged 


evank shaft and connecting rod without Lends « r welds i neither 


taking up the! st motion; speed of engine easily 
tion readily reyulated. Engines ar 


NEW ENGLAND GAS ENGINE 
45 Washington Street, North, 


hanged! while in operation, an 
e thoroughly guaraateed in every particular. 
If interested, we will be pleased to send catalog and submit proposition. 


special and simple method of 
i time of igni- 


COMPANY, 
BOSTON, MASS. 








Automatic 
Engines 


of rare worth those built by 
Chandler & Taylor. They combine 
more features of merit than any other 
engines built. They are of a higher 
economy of operation; they last 
longer. They are built from material 
best suited to the various needs. Each 
part has had distinct designing as re- 
gards its individual part of the engine, 
as well as its relation to the whole. 
The many details are fully describe! 
in Engine Book, which it is our pleas- 
ure to send on request. 


Chandler & Taylor 
Company, 


are 








Uniformity of Speed 


Is one reason why “ National Gas- 
oline Engines are used in so many 
small electric light and factory plants. 
You can depend on ** National" En- 
gines for safe, satisfactory service 
every day in the week. 


National Engine Company, 
Rockford, I11. 















































Vertical Poppet Valves 


Can use gas, gasoline, or both, 
and change from one to the 
other while engine is at full 
speed. Can change point of 
igniting while engine is at full 
speed. Three main crank 
shaft bearings ; counter bal- 
ances in discs attached to 
crank throws ; all parts easily 
accessible. Overh: anging cyl- 
inder allowing equal expan- 
sion at all points. Close reg- 
ulation of speed; simple in 
mechanism. Write for cata- 
log B. 


(ias and (Gasoline Engines. 


Elyria Engine Co., 


ELYRIA, OHIO. 








“NEW ERA” GAS ENGINES. 





For Gas or Gasoline. —_—Sizes 5 to — H. P. 
NEW ERA IRON WORKS, 

25 Dale Avenue, - Devten, Ohio. U.S.A. 

Here’s a Good Gas 

and Gasoline Engine. 





Compact, pertable, powerful, rigidly 
mounted. Starts well, runs well, wears 
well, and doesn't cost too much. Write 
for detai s 

N.Y. & Foreign Agents: The Frasse 
Cc 38 Cortlandt Street Phila. Agents 
Lovegrove & Co., In 145 N. Third St. 

MAKERS, 


COOPER MACHINE CO,, 
SALTSBURG, PA. 


Eclipse Corliss Engines. 


40 to 2,000 H.-P. All Styles. 
Electric Speed Engines. 


Ice Making and Refrigerating 
Engine Machinery. lce Machinery 








Catalog E. Catalog M. 
FRICK COMPANY, Waynesboro, Pa. 


NEW YORK 39-41 CORTLANDT STREET. 


The “Springfield” Gasotine LAG INES 


Using Natural Gas, 
Coal Gas, Preducer 
Gas and Gasoline 
direct from the tank. 
2to4oH. P. Inter- 
esting Catalo 


THE SPRINGFIELD 


2 GAS ENGINE CO.. 
30 W. Washington St. 
Springfield, Ohio. 


Gas and Gaso- 
line Engines 


embody and 
important de part 
ures in design and 
Send 


“H 








new 


operation, 

for catalog 
Co._tumsBus 
MACHINE Co., 

Columbus, 0. 








LOOK AT THE 
CRANK SHAFTS— 


and so strong all 
solid steel forged 
No chance for shaft 
break, or bal 
ance wheel to 
juiver, in an 


OLDS GAS OR 
GASOLINE 
ENGINE. 





Safe, sure and economical. 
1 to so H.P. 


Stationary engines 
Portable engines, 4%, 8 and 12 H.P 


OLDS MOTOR WORKS, 
228 River St., LANSING, MICH, 


Write for 
Catalog. 





The Champion Blower & 
Forge Company, 


Laeacaster, Pa., U.S.A 
Manufacturers of the Celebrated 
Champion Steel Biower and 

Porges. 
Guaranteed to do 25 per cent, 
more work than any other Blower, 
Forge or Bellows ever built 
Write fur igoa—ai2-page Catalog 


REGA 


Stationary and Marine. 
of14H.P.to8H.P. Just the size you want 
for powerinthe shop. They are high grade, 
easy to operate, have no complics ated parts to 
get out of order, and give satisfaction. If you 
want a good engine, that can be relied upon 
It tells 








GASOLINE 
ENGINES 


We make a specialty 


at all times, write us for 

about them. 

REGAL GASOLINE ENGINE CO. 
COLOWATER, MICH. 


Catalog 14. 
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Keuffel & Esser Co. 


NEW YORK. 


Branches : Chicago, St. Louis and San Francisco. 





Measuring Tapes. 


We make the largest variety of Steel 


and Metallic (Woven) Tapes. Steel Tapes 
%, %, fs, &%, % in. wide, in sewed leather 
and steel case and on reel. All warranted 
accurate. 
K & E. Armor Tapes, % in. wide, instout, 
nickel plated case : 
Length, feet, 25 50 75 100 
Price, each, $2.70 $3.30 $4.35 $5.60 
Steel Pocket Tapes, in patent German 
silver case: 3, 5, 6, 9, 12 ft. long. 
Circumference Tapes for determining 
diameter from circumference, or vice versa. 
Complete catalogue on application. 
We are direct importers of the cele- 
brated 
Koh I Noor Pencils, 
of which we carry a complete stock; also 
Koh I Noor Artist Leads, 
Koh I Noor Copying Pencils, 
Mephisto Copying Pencils, 
Hardmuth’s Pliable Rubber. 





of these Nicholson 
Expanding Mandrels 
take the place of tons 
of solid ones. 








= 


They hold the work 
better, they are al- 
ways ee ag Sane 


alwaysright. Book 
telling why on re- 
quest. 


W.H. NICHOLSON & CO. 
WILKES-BARRE, PA., U.S.A. 
Foreign Agents-—-C. W. Burton, Griffiths & Co., London. 


Schucharut & Schutte, Berlin. Cologne. Vienna, Brussels, Stock 
holm, St. Petersburg. Adolphe Janssens, Paris. 





inna il FINEST 
OUETONNNTTT TTT) Machine Relieved Taps 





Dies, Screw Plates, Reamers, Etc. 
Sen 1 for Catalog 


Wiley & Russell Mfg. Co. 


Greenfield, Mass , U.S.A. 
SELIG SONNENTHAL & Co . 85 Queen Victoria 
Dtreet, London, England 


LGHTNING + - 





soy+fest--or-oorrr—_—_— 
Aly! TET 


5444444444668 





Standard 
Machine Tools 


For BRIDGE WORKS 
STEEL CAR PLANTS 
BOILER SHOPS 
SHIP YARDS, Etc. 





GUILLOTINE FRAME BAR SHEAR 

This type of shear is made in eight different sizes, and 
for driving by pulleys, steam eng’ne or electric motor. 
Knives may be made in sections if p eferred, so that both 
flats and rounds can be sheared without changing. 


Ratchet & Rotary Counters 


for voting machines, nickel-in-slot machines and automatic machin- 
ery generally, to register number of pieces or quantity produced— 
for any purpose requiring a smali, light and accurate instrument. 


THE VEEDER MFG. CO., Hartford, Conan. 


Makers of Counters ( yclometers, Odometers, Fine Castings. 


Hilles & Jones Company, 


WILMINGTON, DELAWARE. 














Quick as Wink Couplers 


on your air hose would please you. 
: - , They are more convenient than 
Screw Couplers and save a lot of time. Try them. Many Shops use them. 


Mave Onty By Tue W, 3 CLARK CO., SALEM, OHIO, U.S.A. 


JYOPPPRE PPP ED 


3 Sasd 
SS 


















Steel Castings 


from one pound 
to ten tons. 


. Uniform Steel Co. 
Rahway, N. J. 





Pressed Steel Shop Pans, 


STEEL SHOP BARRELS. 


All Styles and Sizes. 
Any Gauge of Steel. 


PLAIN, PAINTED, GALVANIZED. 


| The KILBOURNE & JACOBS Mfg. Co. 


Lock-Drawer G, 
= —— Co_umBuUS, OHIO, U.S.A. 











QUINT’S TURRET DRILL 


Feur sizes. With any number 
of spindles. Will drill and tap 
@ from the smallest hole up to ¢ in. 


A. D. QUINT, 
3 Clinton Street, Hartford, Ceaa. 
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che Standard Tool Company 


CLEVELAND, OHIO, U.S.A. 


am, STANDARD 


SPRING COTTERS and FLAT 
SPRING and RIVETED KEYS. 


SPRING COTTERS 


All Sizes to Order Promptly. 


Examine our line before purchasing elsewhere. 
FINISH AND MATERIAL ALWAYS RELIABLE. 


New York Office: 94 Reade Street. 
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The CLEVELAN 
Angle Bending Rolls 


( Patented.) 











We offer this as the 

most successful machine 

& ———— ; _— on the market for bending 
angles. Rolls are made 


in adjustable halves to 


take in various size angles. 

















No. 3 Punch-=20° Throat. 


Will punch 34” thro’ 34” and will shear 
I om" 


plate, 14%" round or 3x3” angles. 
WE BUILD 
COMBINED PUNCHES AND SHEARS, 
HORIZONTAL PUNCHES, BAR SHEARS, 

ANGLE SHEARS, ALLIGATOR SHEARS, 


COLD SAWS, RIVET MACHINES, ETC. 


The Reade Machinery Co., 


CLEVELAND, O. 
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YOU NEED CHUCKS 


Db For your Lathes, Grinding Machines, Milling Machines, Screw Machines, 
Upright Drills, Cutting-Off Machines, Drill Lathes, Boring Mills, Etc., Etc. 


DO LIKE "S9USANDS AND SEND YOUR ORDERS TO US. 


THE E. HOKTON & SON CO., WINDSOR Locks, 


CONN., U.S.A. 
wr Chas. Churchill & Co.. Ltd., London, Birmingham, Manchester and Glasgow. Schuchardt & Schutte, Berlin, Cologne. Brussels, 
tteckholm. St. Petersburg and New York. Fenwick, Freres & Co , Paris, France. Van Reitschoten & Houwens. Kotterdam. Holland 





74 Page Catalog Free. 





Westcott’s 
Strongest 
Grip, Great- ¢ 
est Capaci 
and Durabil- 
ity, Cheap and accurate. 


WESTCOTT CHUCK CO., 
Oneida, N.Y., U.S.A. 





Ask for catalog in English, French, 


Spanish or German. First prize 
at Columbian Exposition, 1893. 








“Cushman Chucks 


Our 1903 Catalog and 
Supplement describes 
exactly 306 styles and 
sizes of Chucks and Face 
Plate Jaws. All regular 
goods. Send for copy. 





THE 


Safety Drill & Tap Holder 


is the only attachment for the purpose 
that gives universal satisfaction and is 


UNEQUALED FOR 


Efficiency, Convenience, Rapidity, 


Accuracy and Simplicity. 


Nothing to Break or get out of Order. Made 
in 4 sizes, covering from o to 2% in. diameter. 


THE BEAMAN & SMITH CO. 


PROVIDENCE, R.I., U.S.A. 





Drill Chucks. 


Trump Bros. Machine Co., 
Manufacturers, 
Wilmington, Delaware, U.S. A. 


For sale by Chas. Churchill & Co., Ltd., London, England 
DeFries & Co., Dusseldorf, Germanv 


A Patented 
‘Arrangement 


moves the jaws universally in 
the Skinner Combination Lathe 
} Chuck. It’s a chuck well worth 
investigating. Catalog explains 
its simplicity and gives reasons 
for its great strength. It's yours 
for the asking. 


The Skinner Chuck Co., 


** New Britain, Conn. {U.S.A/’S 


The Cushman Chuck Co. 


HARTFORD, CONN., U.S.A. 












EXPANDING MANDREL, 
Made by Wm. G. LeCOUNT, 
Buccessor to C. W. LeCount, South Norwalk, Conna 
Send for ** Catalog A."’ Full line of Machine Tools. 
Agents. Chas. Churchill & Co., Ltd., London,*England. 

















There’s Just One Drill Chuck 


that holds drills so they can’t slip—that holds them 
without cutting threads on their shanks and without 
strain on the chuck. There’s only one, mind you, 
and that one is the ‘‘Pratt.’’ In the ‘‘ Pratt,’’ an 
equalizing driver keeps the drill from slipping—the 
jaws only center it and keep it from falling out. In 
other chucks the jaws have to do all the work. 
They do it as long as they can stand the strain, then 
som: thing gives way onl there’s a repair bill or an 
addition to the scrap heap. Booklet free. 


Pratt Chuck Co., Frankfort, N.Y. 

















USE SWEETLAND CHUCKS! 


Your Lathe will last longer and do 
better work. So will the Chuck. 


THE HOGGSON & PETTIS MFG. CO. 
NEW HAVEN, CONN., U.S.A. 


The Reid Chuck 


Is a Chuck that’s to be 

depended upon for any 

and every Chuck service 
May we tell you why? 


R. H. Brown & Co. a 


New Haven, Conn. 











for making Wood Screws. 


Asa S. Cook Co., 
Hartford, Conn., U.S.A. 





Steel Barrels, Kegs. 
Pails, Boxes and Hods. 


Black or Galvanized 
Metal GOODS DEPT. 


Cleveland Wire Spring Co. 


CLEVELAND, OHIO. 











This One’s A Geared Drill Chuck 


OM hah 





A key operates it so that the drill is 
held firmly and true. Once fastened 
there’s no slip—no chance to slip. It 
is arranged for attachment to drill or 
lathe by means of a taper mandrel. 
It can also be threaded to screw on 
if desired. It’s accurately made, in 
the Whiton way, and it’s durable. 
Chuck Bock describes it fully. 


D.E. Whiton Machine Co., New London, Conn. 


Sole European Agents—Selig, Sonnenthal & Co Sole Germaa Agent—E. Sonnenthal, Jr. 

















Heavy Milling Machines exclusively. 
Horizontal spindle, Vertical Spindle or 
Pour Head Machines, ali sizes. 


The Ingersoll Milling Machine Co. 


P. O. Box 2777, 


ROCKFORD, ILL. 





Dampden Corundum Qbeet Co, size! Emery Wheels, wire weshing,  Brightwood, 
astic rinding Machines, ° 
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ERRINGTON 


No Hammering, || pupiex-FRicTion 


seaciie SELF-CENTERING 
No Grinding. . . TAPPING CHUCK. 


Slip ft 
Chuck 


it 


1} For REVERSIBLE DRILL. 




















QUICK-CHANGE 


Just take the little spanner wrench and give a couple of collars a few 
turns and there's your reamer correct!y.adjusted in about ten seconds 
or so, without any hammering or grinding. — Beats straining your 
eyes looking for lost screws, to say nothing about the time saved. 
It you'd like to get acquainted with the McCrosky & Huber Reamers, NO (UNIVERSAL SCREW. Simpcy TWO 
just say so. We'll send you our Catalog, let you pick out any style JINTERLOCKING FINGERS. UN'VERSA\ 


we make and give it a good, fair trial. It’s doilars to doughnuts 


you'll never use any other make of Adjustable Reamers after the OPENING DIE 
n 


trial. Let’s hear from you. 







McCrosky & Huber, ‘Cincinsst, one. ~ yang 
y 3 Cincinnati, Ohio. ad ——- Pies 0° 
PHILADELPHIA OFFICE : 3107 CHESTNUT ST., HARRY H. SIMPERS, MGR. X. os . 
CHICAGO: SAM’s HARRIS & CO., 23-25 SO. CLINTON ST., EXCLUSIVE AGENTS X et tN , woe ; 
Y bwky t 
FOR SALE BY—Brown & Zortmann Machinery Co., Pittsburg, Pa. Manning, Maxwell & Moore, New York. S.H ~ , S -_ N , . ‘ 
, No. 1 Threadsto % 


Davis & Co., and Chan itler & Farquhar, Boston, Mass. Western fool Co., Lansing, Mich 
No. 2 Threads to 1 





Sole Agents for Great Britain—The South British Trading Co., Ltd., London, England 
No. 3 Threads to 1% 


Opens and Closes 


STEEL STAMPS S While Rotating. 
OF EVERY DESCRIPTION New York Office: 39 Cortlandt Street. 4 


The Chandler Co., Springfield, Mass. 24x 7 1-2 x18 Universal. Chicago Office : 154 Lake Street. 

















=F 





-PLATES-CHECKS: 


WRITE FOR REFERENCE. GIVE USATRIALU 


THE BEST ONLY. The Oesterlein Machine Co.,| See Soe SO 
wnt CINCINNATI, O. JSTEELSTAMPS DIES 

















We 
Want 


all milling ma- 
chine users to 
send for partic- 
ulars of our new 
Univers. .| Centers, 
as ppliedtoour 
Nos, 1 and 2 


a Sete ee 











instantly. 


Van The threads are cut. No backing out 
or over work done. No stripping 


Norman threads. No loss of time in any way. 





tn 





Duplex Adjustable, Self-Opening 
ents Dies and Collapsing Taps 
illing , | | 
increases output over 50%. Has mi- | 
Machines crometer attachment to cut tight or | 
” loose threads. 
Send for Descriptive Booklet 
Cut shows No. | 
. ° . 
1 Rope Drive] Geometric Drill Co. | 
Machine fitted New Haven, Conn. 
with full Univer- Westville Station 
sal Centers and FOR SALE BY 
sub-head, Send TS ES eee 
J]. W. Cregar, The Bourse, Philadelphia, Pa 
for catalog. The Patterson Tool & Supply Co., Dayton, Ohio . 


The Strong, Carlisle & Hammond Co., Cleveland, O 
in BuUROPE BY 


; ] ( | Chas. Churchill & Co., London and Birmingham 
: oO H. Glaenzer & Perreaud, Paris, France 
a t am a C oO = De Fries & Co., Berlin and Dusseldorf, Germany, 
and Vienna, Austria 


Acolphe Janssens, Paris, France; Brussels, Belgium 








R For sale by Manning, Maxwell & Moore, 


New York, Boston, Philadelphia, Pittsburg, Springfield, Mass. ; 








, Cleveland, Chicago. 
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Tools. 


‘The KELLER Drills in our 
wm. ace pay for themselves every 
three months.’ 
That’s what one of our cus- 
tomers writes, after thorough 


experience. 
Keller 
Pneumatic 
Tools 


pay because of their great 
speed, their tremendous pow- 
er, and the fact that they hardly 
ever need repairs. - They sur- 
pass other tools so much that 
the only resource of other 
makers is to try to stop their 
progress by lawsuits and in- 
junctions—a form of competi- 
tion from which buyers will 
draw their own conclusion as 
to the relative value of the 
different tools. 
Think it over. 





Send for our new catalogue. It is full of 

od ideas for using pneumatic Chipping and 
Riveting Rammers, Rotary Drills, Foundry 
Rammers, Yoke Riveters, etc. 





Philadelphia 


Pneumatic Tool Co. 
21st St. and Allegheny Ave., 
Philadelphia. 


NEW VORK CHICAGO PITTSBURGH 
SAN FPRANCIS'O BOSTON 

















Sy AOING 
MACHINE SCREWS 


B16) =) 0) (ar-¥ Boe EB ot Le) — 9 o Oe | 
yNib-yavilemigt-lelelisl-meelel a-.v mee 


PEARL ST, BOSTON MASS 


SEND FOR CATALOG. 


MANUFACTURERS OF 


Set, Cap and Mechine Screw Studs, &e. 


AIR GOMPRESSORS 


FOR ANY VOLUME AND FOR ANY PRESSURE. 
WRITE FOR CATALOG No. 22. 


N. A. CHRISTENSEN, 1212-17 Herman Building, MILWAUKEE. 




















SIX SIZES 


“IMPERIAL” 
COMPRESSORS 


RAND DRILL 
COMPANY 


NEW YORK 














The Gray=-Blaisdell Company 


Bradford, Pa. 


AIR COMPRESSORS 


All Types and For Al! Purposes. 


CHICAGO PNEUMATIC TOOL CO. 


GENERAL OFFICES, FISHER BUILDING, CHICAGO. 
Eastern Offices, 95 Liberty Street, NEW YORK. 








Paeumatic 








Appliances 


of every description and 
highest grade. 


Air Compressors 
Built in all capacities. 


Complete Air Plants installed and 
Fully Guaranteed. 
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THE INGERSOLL-SERGEANT coves 


Air Coal 
Compressors, Cutters, 

Rock “ Quarrying 
Drills. Ee UB oa St Machinery 





. " “ptraight Line Air Compressor, r : . 
Kaiser Wilhelm Strasse 2, Class **A." 114A Queen Victoria St., 
Berlin, Germany. London, E. C., 

England. 


26 CORTLANDT STREET, N.Y., U.S.A. 





























There’s More Power 
In The Blows 


of Cleveland Chipping Hammers, weight for 
weight, than any hammers made for the same 






work, and it’s the right 
kind of power, the kind 
that tells—every stroke. 
When it comes to doing 
quick, profitable work, 
Cleveland operators get there every time. No 
jar, no shock, no complicated parts. These 
hammers are made in six sizes, for light, general 
and heavy work. We don’t ask anyone to buy a 
Cleveland Pneumatic Hammer without giving it 
a good fair trial. If we send you our catalog 
will you select the size you'd like to try and let 
us stand the expense of the trial? 


Cleveland Pneumatic Tool Co., 
New York. Cleveland. Chicago. 


3 4 
2 Ba 
z os 
Magnifies Errors too Times. 

H. A. LOWE, Waltham, Mass. 
Pneumatic 
Hammers, 
Too. 














Daltett’s Portable Drill 


Makes Money for you 
by Saving Time. 


It’s easily placed — drills at any 
angle, any position, any distance, 
any direction from power. Our 
free Drill Book tells all about it. 


Thos. H. Dallett & Co., 


York Street and Sedgley Avenue, 


Philadelphia, Penn., - U.S.A. 











Ss es eee 


The ARMSTRONG GANG PLANER TOOL 


FOR PLANING LARGE SURFACES. 


This Tool is especially adapted for surfacing large castings, and on this class 
of work it will effect a saving of 50 to 75 per cent. in the time required to do the 
same job with a single point tool. Tne head is solidly secured to the shank, 
upon which it swivels to a limited degree, and is graduated, thus enabling the 
tool to be quickly and accurately set to any desired feed. This makes it 
possible to always have the tvol cutting at the greatest speed practicable on 
metals of varying degrees of hardness 


, . “. Feed - 
Size Shank, Size Cutter, Adjustment, Price 


Inches Inches Inches Complete 


ARMSTRONG CANC PLANER TOOL 


IW xi Vex 4 oto \% $12.00 
15¢x2\ xt} oto % 20.00 
2 x2% 5Ex% voto % 35.00 


Write for Discounts and Complete Catalog. 


ARMSTRONG BROS. TOOL CO., 615 Austin Ave., Chimans. U. S.A. 


**THE TOOL HOLDER PEOPLE.”’ 
Imitations are unsatisfactory. Infringements are unlawful. 


we i \e We ie le i eS i - > eee) © & > © © & ie) 














We don’t ask you to buy 
9. &Cc. PNEUMATIC TOOLS 


ecause you can’t get any other 
kind. We make no effort to con- 
trol the market. What we do say 
is this, buy the Q.& C. line be- 
cause here are the recent improve- 
ments which no discriminating 
buyer can afford to disregard. 
Pneumatic Tools for every ser- 
vice fully described in our catalog. , 
We'll send it if you like. 
THE Q. &@ C. COMPANY, : 
Western Union Bldg., 114 Libe Street, 4 
Chicago. New York. «.’, 








ln A 
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JANTZ & LEIST ELECTRIC CO. 


MANUFACTURERS OF HIGH-GRADE 


MULTIPOLAR MOTORS AND DYNAMOS, 


Standard sizes from 3 to 100 K, W., 110, 220 and 500 Volts. 
Motors for direct connection to all kinds of machinery, 
SPECIAL DYNAMOS FOR ELECTROTYPERS AND PLATERS. 


{From 1 to 6 Volts and from 400 to 5,000 Amperes. | 


N. E. Corner Andrews and Eim Sts., CINCINNATI, OHIO, U.S.A. 














DIRECT CURRENT ELECTRIC MOTORS 


of superior design and construction for driving all kinds of machines 
with economy and precision are described in our bulletin No. 20613. 
Our bulletin No. 20713 shows various applications of the electric drive. 


SPRAGUE ELECTRIC COMPANY, 


General Offices: 527-531 West 34th Street, New York. 




















Drive your Machine Tools with.... 


‘*Ceco”’ 
Electric Motors 


They are compact in design, accurate in construction and superior in performance. 
They are the latest type and embody all the features that have been found 
advantageous in actual service. 


..-Write for Catalogue No. 4o... 


Christensen Engineering Company 
Milwaukee 
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Electrically Driven 
Machine Tools 


are rapidly increasing in popularity. We claim 
considerable credit for this because we have 
made the equipment of Machine Tools a special 
and careful study. Our engineers are thoroughly 
trained in all the details of machine shop prac- 
tice and are competent to advise the surest 
methods of obtaining profitable results. We 
will be glad to send Bulletin 291 on request. 


Northern Electrical Mfg. Co. 
Madison, Wis. 


Semi and Fully Enclosed Motors for 
Application to Machine Tools. 


For further information see our Bulletin No. 29. 
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What Does “C &C” Stand For? 
= This is a question we are frequently asked. It stands for Perfection in Dynamo and 

4 Motor construction. For further particulars of C & C Electrical Machinery, address 

; THE C & C ELECTRIC COMPANY, 
. Cor. Liberty and Washington Streets, NEW YORK. 

. Type “* M. P ** Generator. Brancues—London, Chicago, Boston, Philadelphia. 
RBAAAAAAAAAAAAAAAAAAAAAAAAAA MAAAAAAAAAA 4AAAAAAAA 













If Interested 
In Dynamos and Motors, 


our 12-page circular describing the Robbins 
& Myers Direct-Current Dynamos and Mo- 
tors should receive your careful perusal. It 
ives all the details and explains the Rob- 
ins & Myers construction and just why 
they are being adopted in many good shops. 


Robbins & Myers Company, —_ Main Office and Works; Springfield, O. 


NEW YORK: 170 BROADWAY. 

















Sup our wants with anything 
in thee Blectric Motor line from 1} 
H.P. to any size desired. 


WE CAN 


Equip your shops complete for 
Electric Transmission. 


Do it in any manner desired 


FOR WE MAKE 


Motors of all kinds, all types and 
for all applications. 


SEND FOR BULLETIN “A.M.” 


Triumph Electric Co., 
CINCINNATI, O., U.S.A. 

















POWER a / * COMPLETE 


LIGHTING ow fee [74 INSTALLATIONS 
APPARATUS 


MOTORS BULLETINS 


GENERATORS a 
SWITCH BOARDS INFORMATION 





CHICAGO NEW YORK 
SAINT LOUIS PHILADELPHIA 


























NEW HAVEN MFG. CO 


NEW HAVEN, CONN. 





Cut-off Coupling: Clase G 


The Inner Workings 


Of our Class ‘‘G’’ Coil Clutch are here revealed for 
the benefit of those who want a clutch especially 
adapted to sudden reverses, one that picks up the 
load without shock and that can be run at any speed. 
Dacian tee Gomi. Manufacturers of 


The Coll Clutch Mfg. Ge., Inc., IRON WORKING MACHINERY, 
45 Broapway, NEW YORK. Planers, Lathes, Slotters, etc. 














FRED H. COLVIN, President 
257 Broadway, NEW YORK 


The American 
Steel Worker. 


By E. R. Markham 


A brand new work on the 
hardening, tempering and an- 
nealing of steel by an acknow 
ledged authority 

Among the subjects treated 
are: the selection of steel to meet 
varied requirements; how to 
tell steel when you see it; rea- 
sons for different steels ; how to 
treat in the making of small 
tools, taps, reamers, drills, 
milling cutters ; hardening and 
tempering dies; pack harden- 
ing; case hardening; annealing; 
heating apparatus; mixtures 
and baths, the best kind, and 


why ; everything. $2.50 

















LIGHT AND POWER. 


The right kind of Light enables your workmen to 
see what they're duing. The right kind of Power 
enables your machinery to do better and faste? work. 
Both are to be had through Eck Uynamos and Mo- 
ters, and at a cost which spells E-C-O-N-O-M-Y. 












Moderate, Inter 
mediate and 


vs Siow Speed. 
to Protected, 
semi- 
5 enclosed 
H.P. 


and 
enclosed 
types 


= Parts 


ECK DYNAMO & MOTOR WORKS, 








BELLEVILLE, N. J.,U S.A. 
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The Railway Ed Educational Association 
STaTION BRooxiyryK, N.Y. 
Reference as to Reliability, Beuford Bank. 
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General Electric Company’s 


MOTORS FOR MACHINE TOOLS. 


> 
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General Electric CK Motor, 10 H. P., 600-1000 R. P. M. Driving a 26 in. High Speed Bullard Turning Lathe. 


GENERAL OFFICE: SCHENECTADY, N. Y. 
New York Office: 44 Broad St. Sales Offices in all Large Cities. 














To Get Yor Low Speed 
USE A 
Watson Back Geared Motor 
For Floor, Wall or Ceiling. Open, Enclosed or Dust Proof. 


Efficient—Reliable—Durable. 
We Build Special Motors for Special Purposes. 





The Mechanical Appliance Co. 
Send for Bulletin No. 51. MILWAUKEE, WIS. 














Akron Rotors. 


Our motors are specially adapted for machine shop 
equipment and can be readily direct connected 
to any tool. Send for our treatise No. 25 on 


‘* ELECTRICAL EQUIPMENT.”’ 


Akron Cleetrical Wig. Go. 


AKRON, OHIo. 
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Westinghouse 


Induction Motors 


For Driving Machine Tools Ham ant pre 








No Delicate Mechanism to cause 
Trouble, Delay and Loss. 





Write nearest Office for Circular’ 1050. 





Westinghouse Induction Motor driving a Drill and a Lathe. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


New York, Atlante, Dallas, Baltimore, Boston, Buffalo, Chicago, Ciacinnati, Cleveland, Detroit, Los Angeles, Minneapolis, Philadelphia, 
Pittsburg, St. Louis, Salt Lake City, San Francisco, Syracuse, Seattie, Denver, Mountain EBlectricCo. Canada, Ahearn & Soper, Ltd., Ottawa. 
Mexico, G. & O. Branitf & Co., City of Mexico. 
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There’s no noise. Renold Silent 


You have to LOOK at sae 
to see if Chain is silent because it auto- 


RENOLD SILENT CHAIN matically compensates for wear 
IS RUNNING. / 


Sifent---Enough Said! | 2"¢ stretch—stays in perfect mesh 
with the sprocket. It is the ideal 











drive and is becoming more popular with machine tool builders 


daily. In attaching motors to tools the flexibility of the Silent 


Chain, its noiseless running and its efficiency simplify a great 


SPHINX BOOKLET IS INSTRUCTIVE 


many difficult problems. IN USEFUL DETAILS. 








LINK-BEL’ ENGINEERING CO.Nicelown Phila.) Pa. 
2 MACHINERY CO. Chicago. llinois. | 
e se New York .49 Dey St- Pittsburg, Park Bido. : ge lh 


Z.A4 
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E,W. BLISS C0, 


1 ADAMS STREET, BROOKLYN. N.Y 


Western Office: 22 South Cana) Street, Chicago, III. 
| European Office: 4 Rue Huntziger Clichy pres, Paris, 
i France. 15 Viale Monfort. Milan,Italy. London Agency: 

| 

1 

' 


The Projectile Co., Ltd., New Road, Wandsworth Road, 
S.W. Schuchardt & Schutte, Berlin, Vienna, St. Peters- 
burg, Stockholm aad Cologne. 


) OWNERS F 


THE STILES & PARKER PRESS CO 


| 


We solicit 


| 


With our greatly increased foundry facilities, we are now In 
a position to furnish a superior quality of castings in dry sand, 


green sand and loam, up to 30 tons in weight. 


orders for this kind of work. 


**Bliss’’ Toggle Drawing Press, 
fo. 3% 


DESIGNERS AND BUILDERS OF 


ad of Se) OO) 
DROP HAMMERS and SPECIAL MACH Y 


FOR SHEET METAL WORK 





ARS 





Factory 
Cost 


Records have always been 
difficult to keep accurate- 
ly. But now a properly 
devised card index system 
insures accuracy in all 
details and keeps the cost 
of any item ready for im- 
mediate reference. 

Please write us for ex- 
pert information on any 


filing system. 


DERBY DESK 
CO., 


145 Fulton Street, 








AUTOMATIC 
* DROP 
HAMMERS. 


Hammers from 50 to 1,200 Ibs. 


For All Classes 
of 
Drop Forging and 
Stamping. 





SUPERIOR 
TO 
ALL OTHER 
MAKES. 


INCREASE YOUR PRODUCTION. 
EASY TO OPERATE. 


Mossberg & Granville 
Mfg. Company, 


Providence, R.1., U.S.A. 


Write Us 











NEW YORK. 








oe 
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This Is Model “‘B,’’No.70. 


This one weighs 7,500 pounds. Has 
a bolster plate 30” x 33” and a plunger 
stroke of 2%”. It's 11” from bed to 
bottom of slide when stroke and adjust 
ment are up, 25” between standards, 
15” back from center of slide, and has 
a 26” opening in bed. Built in other 
sizes, down to 500 pounds, and a great 
favorite with large tin manufacturers. 


What 
PerKins 


Doesn’t Know 
About Presses 


Is very little, that’s one reason why you 
can afford to take your press wants to 
Perkins. Another reason is that Perkins 
makes over two hundred kinds of presses 
and they’re made in all sizes, from big to 
little. Still another reason is, that Perkins 
sells these presses at reasonable prices. 
There’s a trio of reasons, and these three 
do not exhaust the list by any means. 

Perkins has a press for your every press 
want, and the press that Perkins supplies 
will be found to be a much better press for 
the purpose than you can get elsewhere ; 
then if there comes the possibility that 
Perkins hasn’t the exact thing, Perkins 
will make you one. By going to Perkins 
at the start you save all sorts of time and 
trouble. Perkins Presses may be seen at 
the Prentiss Tool & Supply Co., 115 Lib- 
erty St., New York. 





This Is Model ‘‘I,’’ No. 9. 


Here are 9,500 pounds of Punching 
Press Perfection, with a die bed 20”x 22” 
and a 12”x 13” plunger. The bolster 
plate is 22” x 24”, 344” thick. Opening 
in bed 9”; 12” from bed to plunger, with 
plunger up; stroke of plunger 3”; ad- 
justment, 4”; 22” between housings; 
plunger, 24”long. We build them down 
to2,500pounds andupto15,coopounds. 


PERHINS MACHINE COMPANY, 


SOUTH BOSTON, 


MASS., 


U. S.A. 
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5° Novo Hir Steel 


will reduce a 0.8% carbon steel shaft 8’ 
long x 7" dia. down to 6%" at 400 feet 
er minute, and the tool will bein per- 
ect condition when the work is done. 
Novo Air Steel can be annealed like 
ordinary carbon tool steel, and in mil- 
ling cutters, taps, dies and mills, etce., 
will outwear carbon steel cutters eight 
to one, cutting metal that no other cut- 
ters will touch. Won’t ¢rack in har- 
dening, either. Made by Jonas & Col- 
ver, Ltd., Sheffield, Eng., and sold by 


Hermann Boker & Co., 


101-103 Duane St., New York. 


POLISHED DRILL RODS (tien 


LENGTHS 
Finest Quality and Accurate Size. 
PROMPT SHIPMENT FROM STOCK. 
PATRIARCHE & BELL, - 215 Pearl St., New York. 


Established 1874. 











The largest and most reliable Foundry Supply House 
in the world. 


MANUFACTURERS 


“Everything You Need in Your Foundry” 


ee 


THE S. OBERMAYER CO., 


CINCINNATI, 0. CHICAGO. PITTSBURG, PA. 








MANUFACTURERS—High Grade Foundry Facings and Blackings. 

IMPORTERS AND REFINERS—Ceylon Plumbago, Silver Lead, 
Graphite. 

SHIPPERS—Moulding Sands, Fire Brick, Cupola Blocks. 

BUILDERS—Modern Foundry Equipment. 

MAKERS—Best Foundry Supplies. 


SEND FOR GENERAL CATALOG AND SPECIAL CIRCULARS, 








We would consider it a special favor if you would mention this paper. 








_~ to any good oil Dixon’s 
Pure Flake Graphite, and 
your friction problems will be re- 


duced to a fraction. An ample 
samplesent free. Ask for booklet 4. 


JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J. 

















SS Suvi Take Out One-half the Belt 
PA ERN LETTERS ‘ pn ab 7 id mn a 
\: 





Capital High Speed Steel 
FOR LATHE AND PLANER TOOLS. 
Especially for deep cuts and high speeds. 


COLD DRAWN Fiats, hexagon 
squares, bright rolied strips for 
punching, drawing, etc. 


LARGE STOCK, BRIGHT MATERIAL. 


EDGAR T. WARD & SONS, 


17-21-23-25-31 Purchase St, Boston, Mess. 


WANTED. 
MACHINERY TO BUILD. 


ATLAS FOUNDRY & MACHINE Co., 
Belleville, N. J. 


Builders of Textile Machinery, Power Presses, Trim 
ming Lathes and Special Machinery. 
Estimates given. Contracts 














We Make Hercules and 
Aluminum Bronze Castings, 


And we make them right. 
Is there anything we can do for you? 








Miami Brass Works, - Hamilton, ™) 
_ 








Carborundum 
saves both time 


and money. 


Cuts faster 
Lasts longer 
Finishes work better 


Is so far superior to 
all other grinding 
wheels that we sell 
it under a positive 
guarantee to save 
money in shop 
practice. 


Write for the Carborundum 
guarantee. 
THE 


CARBORUNDUM CO. 


Niagara Palis, N. Y. 





For Iron and Brass Castings. line space. The Smith Single Belt 
Various styles and sizes. For Reversing Countershaft will do it 
Machines, Bridges, Tablets, for you. Write. 


= Dc lage Smith Single Belt Reversing Count rshaft Co., 


LAP) ‘ . 
All sizes in stock. Mel M 
99 Beekman St., New York. rose, Mass. 














necessiae. Buico TESTING MACHINES Grater 2 “"” 


107 N. 22d St. Philadelphia. 


Falkenau-Sinclair Machine Co., 
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This Combination 


Hand and Power 
Pipe Threading and 
Cutting Machine is 
a great combinaticn. 
Driven by compound 
gears with cone pul- 
leys. Self-centering 
vise, actuated by rack 
and pinion, feeds the 
pipe into the chasers, 
and the chasers do 
the rest just right. 
Takes less floor 
space and does better 
- work than any 
other combina- 
tion machine and 
can be removed from base and used as a portable ma- 
chine. Full details in Catalog No. 5. 


THE MERRELL MFG. CO., 
100 Curtis Street, TOLEDO, OHIO. 


Furopean Office: The Fairbanks Co., 
78 and so City Road, London, E. C. 























Electric Traveling 


CRANES. 


PAWLING & HARNISCHFEGER, 
160 Clinton St., Milwaukee, Wis. 


BRANCHES: 
New York. Philadelphia. Pittsburg. Chicago, 


Crane Book A om Request. 











The Brown Hoisting Machinery Co., Inc, 


Special Machinery for handling COAL 
AND ORE under the well known 
“BROWNHOIST” Patents. 


CRANES “#3 

. SERVICE. ‘ 
STEAM, ELECTRIC: AND HAND POWER. 
Main Office & Works, CLEVELAND, O., U.S. A. 


Eastern Office, 26 Cortlandt St., New York. 
Pittsburg Office, Carnegie Building, ene. 
European Office, 39 Victoria St. ondon, s.W, 











JIB CRANE. 











Hunt “Industrial” Railway 





HE most eco- 
nomicai and 
expeditious means 
of transporting ma- 
terial in and around 
factories and work- 
shops. Width of 
gauge, 22% inches. 
Track does not 
project above 
the floor level. 
We keep this 
track in stock made 
up in sections all 
ready for putting 
down. 

We will be 
pleased to make a 
drawing of the 
tracks arranged to 
suit the customer’s 
situation, when suf- 
ficient data are sent 
with request. 


The 
C.W. Hunt 
Company 


(Established 1872.) 


West 

New Brighton, 
Staten Isiand, 
N.Y. 


New York Office: 
45 Broadway. 


Pittsburgh Office : 
“ Industrial’’ Railway in a Machine Shop. 515 Penn Ave. 
































Maris Granes 


Will facilitate placing of equipment, 
and in most cases where installed 
before plant is completed, pay for 
themselves before the plant is in 
actual operation. 


Let us tell you why. 


MARIS BROTHBRS, 


PHILADELPHIA, PENNA. 


CRANES 


FOR ALL PURPOSES. 


WRITE FOR 
CATALOGS. 


The Case Mfg. Co., 
Columbus. Ohio. 
Nove Scotia GRINDSTONES. 


All Sizes and 
Grits and for all 
kinds of grinding. 

Mounted and un- 
mounted. 


= Lombard & Co., 
Importers and Mfrs. 
237 A Street, Boston. 




















The Cleveland Crane & Car Co. 


Electric and Hand Power 
Traveling and Jib Cranes. 


Wickliffe, Ohio, near Cleveland. Pittsburg Office, Frick Building. 








Engineers, 
Designers, 
Manufacturers 





THE WHITING CUPOLA. 1000 ‘in Use. 350 Seid Jan. i to Nov. 1, 1902. 
WHITING FOUNDRY EQUIPMENT.CO. —ARVEY, ILL, U. S. A 


Our Pulley Moulding Machines 


will handle a 60” Pulley or any smaller size. We build 
machinery of all kinds from the casting to the final polish. 
We can quote inviting figures on anything you want. 
Write us when you get more than you can handle. 





American Foundry & Machine Co., rrever” pa 








A MERRY CHRISTMAS 


vem” (CRANES | ©..0-2."” 
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NORTHERN ENGINEERING WORKS, 


EAST ATWATER ST., DETROIT, MICH. 
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The Johnson 
Safety 
Split 

Collar 


Saves the trouble of 
taking down pulleys 
and bearings in order 
to put a collar on 
shaft, and only takes a few minutes to attach. It is 
made in halves as shown, the halves are united by a 
hinged joint. When in position, the halves are held 
together by a set screw. The whole thing is fastened to 
the shaft by another set screw. These set screws are in 
recessed spaces so that head comes flush with outer 
Can be 


put onto shafts in spaces of its own width without mov- 


surface. No chance for anything to be caught. 


If you'd rather have a solid collar, the 
Sold by lead- 


ing anything. 
Johnson Solid Collar will meet the need. 
ing dealers in all of the principal cities of the United 


States. 


Patterson, Gottfried & Hunter, Ltd., 


Machinery, Metals, Hardware, Tools, Supplies, 
146-150 Centre St., cor. Walker, New York City. 

















HALF A MINUTES WORK 8&2 LBS. PULL 





Is 5 Cent per Ton per Foot 
Of Lift Cheap Enough, 


counting in labor, repairs and first cost of the block 
That’s the result one customer reports from five 1% 
ton Triplex Blocks bought eight years ago. Our 
advice, ‘‘ For best economy buy the Triplex Block, 

is based on the experience of our customers. Shall 
we send you one on trial, or will you have our new 


48-page catalog first 


THE YALE & TOWNE MFG. COMPANY, 
g-11-13 Murray St., NEW YORK. 


























EASILY 
OPERATED 


PORTABLE 


EASILY 
leh A 8) 


ALWAYS 
READY 





NINE SIZES 


SPECIAL SIZES TO ORDER 





ANE: T[OIST 


Affords the best of all shop transportation. There's 
nothing better ; work is delivered to the exact place where it’s 
wanted. Fixed methods, jib and traveling cranes, trolleys 
and industrial railways deliver goods along their lines, the 
Franklin delivers everywhere ; it goes into the corners where 
other system can’t reach. It is easy in operation ; one man 
does the trick. When'tisn’t in use ’tisn’t in the way ; 
it into the corner or out in the shed. These cranes will 

handle load up to three tons in weight easily, and if 
you have a feeling that a crane in your shop would 


be a good thing by all means investigate the Franklin. 


shov a 


The Franklin Portable Crane 
and Hoist Company. 
FRANKLIN, PA. 
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For Facing-Off Worn Valve Seats. 


That's what our Portable Valve Seat Rotary Planing Machine was designed 
for, but it is proving equally useful in a great variety of other work requiring 
a machine that can be easily attached to the work. No filing or scraping 
after this machine; it makes a quick, clean, accurate job every time. Also 
Portable Cylinder Boring Bars, Radius Planer Attachments, Boring Bars 
for Lathe Work, etc. Ask for Catalog. 


1025 HAMILTON ST 
H. B. Underwood & Co., PHILADELPHIA Pty 








Watchman’s Clock 
with Safety Lock At- 
tachment. The Clock 
the watchman can’t 
fool. Portable and 
Electric. Allowance 
made for old clocks. 


Cl 
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Y \ Write for prices. 
a H. NANZ & CO., 45 CENTS We make a specialty of intricate Pattern Hartford Pattern Model Co., 
127 DUANE STRERT, N.Y. Work in both wood and metal. Have Guscsensisee Ratineedt Beet 
A N H oO UR every facility, do good work and charge eo 
> only reasonable prices. Rate, 45 cents 14 Hicks Street, 
per hour, or estimates furnished. Hartford, Conn. 








A Water Emery Tool Grinder. 


A grinder in which the faults common to other grinders have had total elim- 
ination. A grinder of extreme simplicity, where the water supply has instant 
control, and as much or as little used, as desired. Water is automatically cut off 
when machine is not at work. Wheel does not stand in water. It has no pumps 
or valves, no floats, no dubious schemes for the supply of water. The 
water supply is direct and simple. This grinder swings 24 x 2” wheel. 
Write for other details and interesting price. 












B ROCHFORD, 
= . F. Barnes Company, rx... v. s_a: 

Aacrenctes—Prentiss Tool & Supply Co., New York, Boston, Pittsburg and Buffalo. Pratt & Whitney Co., Chicago, III. The 
Charles A. Strelinger Co., Detroit, Mich. The Strong, Carlisle & Hammond Co., Cleveland, O. J. W. Wright & Co., St. Louis, Mo. 
C. W. Marwedel, San Francisco, Cal. J. M. Arthur & Co., Portland, Ore. New York Export & Import Co., Asia. Henry W. Peabody & 
Co., France and Germany. G. & F. Limbourg Freres, Brussels, Belgium. 








The Eddystone Dog. 


You don’t have to take it off the face 
plate when changing work. 

’ Tis self-opening. 

One bolt locks it. 

Never slips. 

One Dog only for many sizes. 

See full description on page No. 1710 
of this paper. 

Write us about it. 


Eddystone Engineering Works, 


Eddystone, Penna., U.S.A. [| i | 


ROGERS ADJUSTABLE REAMERS, "" Snmss sree 























THE JOHN M. ROGERS, BOAT, GAUGE AND DRILL WORKS, 


Piease send for No. 6 Catalog. GLOUCESTER CITY, NEW JERSEY, U.S.A 


ENGLISH AGENTS—Chas. Churchill & Co., Ltd., London, E.C. Selig, Sonnenthal & Co., London, E.C. C, W. Burton, Griffiths & Co., London, E. C. 





GRAPHITE In OIL 


HIGH ATED STEAM aroe syne LUBRICATION 
SupERHE ZSHiGH PRE ahh CHT FEED, 


AUTOMATIC FEED, 
ANY APPROVED _ | yBRICATOR 


. ——- FORM OF 
MANUFACTURED BY yMoUTH STRee. 


THE LUBRIPHITE COMPANY inc. 2 Jersey City. NJ. 
| 0} - ae -2 2 On ee 4) oe 8 8 oe oe 
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Aa lf Your Planer Plods 


along at the same slow pace, caking 
light and heavy cuts on tool steel, cast 
iron and brass at the same gait because 
it’s too much trouble to shift belts or 
impossible to get the right speed through 
a cone pulley, your profits will plod, too. 
““The Reeves’’ Variable Speed Trans- 
mission is the remedy—any speed at any 
time, without stopping machine or shift- 
ing belts. Catalog free. 


REEVES PULLEY CO., 


COLUMBUS, IND. 








Warren, Pa., U.S.A 


A Single Turn of The Handle 


securely grips the work in the jaws of the Jacobson 
Friction Swivel Vise. Another turn locks it so 
tightly that a blow heavy enough to knock the work 
from the jaws will noteven budge the Vise on the post. 
This Vise is just what you need for all ordinary work. 
It is heavy and rigid—built for long, bard service 
We also make a Universal Vise for Tool Making and 
for use in connection with the drill press, and will be 
pleased to send either Vise «n trial. You need our 
printed matter which fully describes both Vises. 


Jacobson Machine Mfg. Co., 

















Machinists, Too! and Die Makers, 
Biacksmiths. 


meee Ss Vulcan 
Soe 


Annealing Box 
and Putty 
“Geum for shop use, 


Annealsall grades of 

steel and cast iron, 

Dies won't water 

crack, chip or spring 

in hardening Costs 

Id after little. lasts a lifetime. 

Write for sample and 
circular 


Samples of steel twisted co 

being anne led in 

Vulcan Annealing Putty. 

RAY AUTOMATIC MACHINE CO. 
CLEVELAND, OHIO. 














Tell Pearson 
You’d Liketo Know. 


Just why the Screw Machines he 
blows so much about are better 
than other screw machines, and 
just how they’re going to help 
you to more cash. That’s what 
you’re interested in, isn’t it? 
Eight sizes. Postal brings par- 
ticulars. 


The Pearson Machine Co., 


37 W. Randolph St., 
CHICAGO, ILL., U. S. A. 





You can make something 


on your drill work 


with an ordinary drill. You can make much 
more with an extraordinary drill—like the 
Original cost, cost 
of production, and production itself as applied 
to ‘‘Cincinnati’’ Uprights, make them the 
cheapest drill press made. See the Book. 


‘*Cincinnati’’ Upright. 


Cincinnati Machine Tool Co., 
Western Ave. and Dayton St., Cincinnati, 0., U.S.A, 


Buck & Hickman, 2 and 4"Whitechapel Road, London, E., England, 
Agents for Great Britain 








’ 


Pattern Makers 
| OF a er 


We furnish any size, and 
carry in stock regular sizes 
107-16”-20”-24” 

Send for Catalog 


] OF: a (0 ae Toto} | | 


Dexter, Maine 








THE PARKER VISE 


Is usedl wherever a first-class tool 
is required. They are made to 
suit all trades and requirements 
and of the best material and work- 
manship. Our line of 


MACHINISTS’ VISES 


is very large and complete. We 
also make a line of Ratchet and 
Boiler Drilis. Send for Catalog. 


THE CHAS. PARKER CO. 


N. Y. Salesroom: 32 WARREN ST. 
Factory: MERIDEN, CONN. 














Beltless ¥ 
Profilers 


Driven by a drive 
that drives. 


Solid construction throughout, there 
being no openings for belts. Endorsed 
by prominent manufacturers. 








No. 1—2 Spindle Wesson Drive Profiler 


Built in Fiwe Sizes 


With One or Two Spindles 
oOo 
Always carried in stock. 


Only Catalogue No. 3 describes them. 
Send for it. 


Ohe Garvin 
Machine Co. 


Spring and Varick Sts. 
New York. 


Philadelphia Store, 51 North 7th Street 
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Iroquois Machine Co. 








MANUFACTURE UNDER naeiiees 
Improved Universal, Plain, Disc, Face, Surface 


GRINDING sanitaire 


Wire Drawing 
Machinery, 


Swaging 
Machines, 


Roller Bearings. 


Office 15O Nassau Street, NEW YORK, U.S.A. 


MAGHING KEBYS— 























__ MANUFACTURED BY 
STANDARD GAUGE STEEL Co. 
«U.S.A. 


BEAVER FALLS.PA 





Do you ever have any trouble with your Keys? Most 
manufacturers do have. Errors along this line are costly. 
Our Keys prevent this. Save time, save money, save 
trouble. 

Write for our catalogue. It will also give you some 
information about Machine Rack which we make. Pro- 
gressive Machine Builders have adopted it, and say it is 


without a superior. 








ee? 





When You Buy a Planer Buy One That’s 
Right, Buy One That ‘ll Bring a_ Profit 


in short, get the 


On Your Planer Work, Cincinnati Planer. 


The Cincinnati is a planer of excellent features, of features 
that count and amount to something. One or two may be 
mentioned : They have dirt-proof tables, V’s can- 
not be cut by falling dirt and chips. Work cannot 
be spoiled nor accidents happen ; this is guarded 
against by our safety-locking device. They have 
a combination friction that cannot 
stick or burn out. There is no end 
of good features, all described in the 
‘** Book of Planers.’’ 













Ot el 


The Cincinnati 


Planer Company, 
CINCINNATI, OHIO, U.S.A. 
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Self Closing “Fs Oil Cup 


For spindles of all kinds, 
constant feed, easily 
opened from any side, 
can be cleaned without 
removing from Machine 
ade in sizes % in., 

in, “in. % in., and s 
in. largest diameter. 











99 For the Sho d 
| - Star Lathes a Tool aie 


Of improved design and important 
exclusive features. Thoroughly mod- 
ern in construction and built for the 
most accurate and exacting service. 

Exclusive gear-driven cross and 
longitudinal feeds. Three changes of 
feed without stopping, unusually wide 
range of screw-cutting possibilities. 
Forged crucible steel spindle with 
1)” hole. Powerful back gears, heavy 
bearings, etc. Can furnish with Draw- 
in Chuck, Gear-cutting, Milling and 
Taper Attachments if desired. 








Write for prices 
and samples to 


The Winkley Co., Yartford, Conn 


secured in the United States and 

; PATENTS foreign countries. Investigations 
9g, I! and 13-inch ‘*Star’’ Power as to novelty and validity ’ Litigation conducted in 
the Courts and Patent Office. Members of the bar 


Lathes. . odd — : » < of the United States Supreme Court and various 
g and 11-inch ‘‘Star’’ Foot Lathes. 13-inch “‘ Star’? Lathe with oil pan Circuit Courts 


Send for Catalog “ B.”’ BALDWIN, DAVIDSON & WIGHT, 


THE SENECA FALLS MFG. CO., as Grant Pl., Washington, D.C. 141 Broadway, New York. 
678 Water Street, Seneca Falls, New York, U.S.A. 1903 CONTRACTS. 
































By all means arrange in ad 


The Rocker Joint of the Morse vance for your year’s supply of 
E. ee a Silent Running emery. The demand for certain 


ane ‘| numbers is out of all proportion 
a | High Speed to the supply. Emery has more 
- G . grinding capacity in proportion 
Flexible Gearing to its cost than any of the higher 
priced articles. 

We sell by the 10-lb. and 50 lb. 


tin; by the 1oo-lb. case; by ! 






is one of the special features 





‘ of this chain. This joint does 
) 


away with any sliding friction and brings an efficiency of 9913%, shown + 


ii: ; . - % and full keg; by ‘ 
by actual tests. Sliding friction is the cause of certain slackness from do , aT... yo ane 
: : —_ ue . —_ carload; b -we welc -(e 
the lengthening of the chain from wear. The rocker bearing prevents - ) ‘ come (es | 

‘ . . : — . eCclally ) annual contracts. i 
wear and keeps the chain from getting slack. It also does away with eines 


4 lubrication. It can be run at faster speeds on this account because the Th 
7 needed lubricant on other chains is thrown off at high speeds. Dust € anite ( O., 
and grit have no effect on this chain, This chain has special value in 


Stroudsburg, Pa. 


driving between short centers, where heat, dampness or other unfavor- 





able conditions obtain. 


Morse Chain Co., Trumansburg, WN. Y., U.S.A. 

















SLITS | 


Straight away 


lilllill ddl 





move rapidly 
“TIITTTTT TS SSS than any other 
‘ . type of shear. 
ca ° . 99 Made on honor, in a practical way for prac- 
Little Giant” ™2%on hon practical way for prac eee. 08 | 
tical uses. Little Giant’’ Taps and Dies - a0 
ue. 


7. 
Taps and Dies are made in an infinite variety of styles and 


sizes, each especially adapted to the work it has had design for. All are 
shown in the book. 


Wells Brothers Co., Greenfield, Mass., U. S. A. Bethlehem Rotary Shear 


CATCH THE DUST 


Write for Booklet. 
1N YOUR MILL OR FACTORY BY USING AN 


BETHLEHEM FOUNDRY 
ALLINGTON*“ MARSHALL 


& MACHINE CO., 
DUST COLLECTING SYSTEM 


So. Bethlehem, Pa. 
ALLINGTON&CURTIS MFG.CO. 
MONADNOCK BLK. CHICAGO. Oe RET 




















EMERY WHEELS. 


ABRAS'VE MATERIAL CO., PHILADELPHIA, Pa. 
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firooved 
Disc 
Wheels 


are made of the best quality open hearth steei and 
have a spiral groove, rectangular in shape, cut on 
both sides, running from near the centers to the 
circumference. This serves to hold the emery 
cloth or paper securely to the face of the disc and 
roducesa SPIRAL corrugated surface of emery 

AVING A SHEARING CUT which has been 

roven to cut faster on flat work than a plain sur- 
ace. The Discs may be covered with circles cut 
from ordinary commercial emery cloth or paper, 
buta more effective and economical way is to use 
our IMPROVED SPIRAI, CIRCLES HAV- 
ING SHEARING cut which we make in various 


Carder 


Grinders 


combinations from emery, emery and corundum 
carborundum, garnet and flint. These Spiral 
Circles will do 50 per cent. more work than any 
other type of grinding circles. 


THE SPIRAL GROOVE 


on the face of the Improved Spiral Circle is the 
essential feature, just as the Spiral Grooved Disc 
is itself the essential feature of the 


GARDNER GRINDER. 


A machine designed to perfect and finish flat 
metal surfaces and the best and most durable tool 


of the kind on the market. 

usa sample of your work and we shall be 
glad to test the capacity of our machines on it free 
of charge, and report exactly what can be done with 
it. If we can’t save you something we will tell you. 





CHAS. H. BESLY & CO., 
so & 12 N. Canal St., Chicago, Ii. 


(iS H.BESLY 


AND COMPANY 


CHICAGO.ILL..U.S.A. 

















Work 


Full 
Line of 
Patented 





Designers 





of any kind of Special Machines. 


Sheet Metal 


and Builders 


TORRIS WOLD & CO., 


66-70 N. Jefferson St., Cor. Fulton St., 
CHICAGO, ILL., U.S.A. 





D. SAUNDERS’ SONS, 


Manufacturers of the original 
TRADE §, X. LL. MARK 


Pipe Cutting and 


Threading Machine 


BEWARE OF IMITATIONS. 





None genuine without our Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools, Pipe Cutting and 


Threading Machines for Pipe Mill use a specialty. 


Send for Circular. 


21 Atherton Street, 


YONKERS, N. Y. 








If You’ve Any 

. Use For 
Hydraulic 
Or Cup 







Kind We Can 
Interest You. 


41 FERRY STREET, NEW YORE. 


Pittsburg: 238 zt Ave. 
Hamburg: Pickhuben4. Denver: 1313 16th St. 





Leather Of Any 


We're supplying quite a 
number of pretty particular pee- 
ple—people who want the best 
there is at any price—and we’re 


There’s Watson-Stillman for instance ; 
they want an oak-bark tanned long fibred lea- 
ther, with shoulder and belly parts trimmed off, 
and they get it of us. We tan by the old long 
time process, you know. All our stock for 
hydraulic purposes is specially curried and 
treated, and our W.S. cup leather is guar- 
anteed to press into U packings without crack- 
ing. Better take this up with us hadn’t you? 


Chas.A.Schieren & Co. 


Boston: 190 Linceln St. Chicago: 90 Franklin St 
Phila.: 224 N. Thied St.. 











STEEL 
TAPES 





In our tapes the figures denoting 
feet are smaller than those denoting 
inches. Two reasons for this: 

This dissimilarity of figures ma- 
terially lessens (in fact ought to en- 
tirely prohibit) the liability to erro- 
neous readings that frequently oc- 
curs through the uniformity of all 
figures in steel tapes of other 
makers. 

The smaller figures denoting feet 
also allow the graduation line under 
each to be plainly visible, instead of 
being obliterated by the usual larger 
figure. 

No. 505 are graduated in feet, inches 
and eighths of an inch. 

No. 506 are graduated in feet, tenths 


and hundredths of a foot. 


REOUCED PRICES. 


25 ft. in case 234 in. diameter, each, $2.75 
‘ 


50 e “ee 3 “ec ‘ 3.40 
5 is e 3% “e “e 4.50 
100 ‘ ‘ 4% “e oe 5.75 


Send for Catalogue No. 16 C 
with supplement. 


THE L. S. STARRETT ©., 


Athol, Mass., U. S. A. 














ME eat enon 








December 25, 1902. AMERICAN MACHINIST 81 








Newly Designed 


Acme Nut Tappers 


Made in Various Sizes, Four and 
Six Spindles. 
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WE ALSO MAKE 


Acme Bolt and Rivet Headers; Upsetting Machines; Forging 
Machines; Single, Double, Triple and Quadruple Acme Bolt 
Cutters; Bolt Pointers, etc. Write for our New Catalogue, 
illustrating our complete line of newly designed machines. 





The Acme Machinery Co. 


Cleveland, Ohio, U.S.A. 


FOREIGN AGENTS.—Schuchardt & Schutte, Berlin, Vienna, Stockholm, Cologne, Brussels and St. Petersburg 
C. W. Burton, Griffiths & Co., Londom. Adolphe Janssens, Paris. 
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The Whitney Mfg. Co., 
HARTFORD, CONN., U.S.A. 


We believe we make more of a specialty of 20-inch 
Water Tool Grinders and Hand (feed) Milling Machines 
than any other company in the world. 


Vhousands of milling operations are being made on 
expensive machines, that could be done quicker and to 
better advantage on this Hand (feed) Miller, costing 
half the money 

} ets Ax Cc. W. Burton, Griffiths & Co., London. 
Fenwick Freres & Co., Paris Schuchardt & Schutte, Berlin. 











Finished Gastings 


Equallied only by the finest 
machine work. Write for our 
Yellow Book.” 


Franklin Mfg. Co., 


SYRACUSE, N.Y. 





TURRET 


MACHINERY 


Our plete line of hine toote- 
Inoluding 

The Hollow Hexagon Turret Lathe, 

The 30 Inch Vertical! Turret Machine, 

Screw Machines, 

Turret Lathes, 

Brass Working Machinery, etc., etc.— 
fully iNtustrated and described in our Gen- 
eral Catalog and other bookiets. 

We shal! be pleased to send you any 
or all of these catalogs. Stats in which 
machines interested. 


THE 





WARNER 3 SWASEY 


COMPARY, 


CLEVELAND O10, U.S.A. 








We have just what you have 
been looking for in-——___:,. 


Surface Gauges 


It will pay you to investi- 
gate this tool. In these 
Surface Gauges we are 
furnishing you with our 
new micrometer adjust- 
ment for raising or lower- 
ing the needle by thou- 
sandths or fractional parts 
thereof. By means of 






Our 1903 
Catalog, 
ready for 
distribution 
January 
ist, will be 
sent on 
application. 


this new adjustment we give you a parallel motion horizontally, 


perpendicular, or in any desired direction. 


The construction 


of the base of this gauge admits swinging the spindle three- 


fourths the distance around the base. 


The V end you will find 


exceptionally convenient for use on any round body. Invert the 


base and you have a gauge for aligning work. 


This gauge we 


know will meet the approval of first-class mechanics. 


Sawyer Tool Mig. Company, Fitchburg, Mass., U.S.A. 





HIGH CLASS WORK. 


PROMPT DELIVERY. 





WE BUILD 
TO ORDER 





LIGHT AND MEDIUM WEIGHT MACHINERY ON YEARLY CONTRACTS. 


WE DESIGN AND BUILD SPECIAL AND AUTO- 
MATIC MACHINERY FOR EVERY PURPOSE. 


PLANT 


OUR MODERN OFFERS EXCEPTIONAL FACILITIES FOR GEAR CUT- 
TING, SPECIAL TOOL, PUNCH AND DIE WORK.... 





KNELL AIR BRAKE MANUFACTURING CO., LTD., 


BUILDERS OF THEIR WELL-KNOWN AIR COMPRESSORS. 





BATTLE CREEK, MICH. 























| 
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Can be cleaned with a stream from a hose. 


BXPANDBED MBTAL 





LOGKBERS 


do not become foul. damp, musty or oil soaked 
like wouden lockers, and they are stronger 
than woven wire. Write for information. 


MERRITT & GOMPANY, 


1025 Ridge Ave., Philadelphia, Pa. 

















Power Punching & 
Shearing Machinery 


OF ALL KINDS AND SIZES. 





Heavy Angie Shear, Electrically Oriven, Mounted on 
urntable. 


The Long & Allstatter Co. 


HAMILTON, OHIO, U.S.A. 








SAY PATTERNMAKERS ! You are above the average artisan in educatioa 
’ and culture, and stand a better chance to gel 
ahead. Cleveland is growing at the rate of 20,000a year; It is Neadquarters for the Pat- 
tern Industry. A keen patternmaker just naturally gets nch in a booming city; your wife and 
children have a better chance; you will improve your condition but slowly in a smalltown. The 
writer of this moved in some years ago from a smaller town and knows by experience 

Are you interested? THE LARGEST PATTERN WORKS INTHE WORLD- 


THE GOBEILLE PATTERN COMPANY, Cleveland, Ohio, U. S. A 





—— 
7 “wa 


' S\—11.-\9) 





. ALLEN, President. 

B. FRANKLIN, Vice-President. 
ALLEN, Second Vice-President. 
E, Secretary. 


. PIERC 
" BRAINERD, Treasurer. 
F. MIDDLEBROOK, Assistant Secretary. 


J. 
w 
P. 
J. 
L. 
L. 





Cincinnati Pattern Works, 
Manufacturers of Patterns of Every Description, 
Both Wood and Metal. 
Correspondence solicited. Address 


CINCINNATI PATTERN WORKS, 


LAWRENCE ANB PIKE STS., CINCINNATI, OHIO. 





1 Warner & Swasey No. 1 Universal 
Turret Brass Lathe. 

1 Blount 24’ x 24’ x 6’ Planer. 

In first-class condition and practically 
new. 


ECLIPSE AUTOMOBILE Co., 
1005 Tremont Bidg., Boston, Mass. 





Every Day, 
Inquiries Are 
Coming In 


To the AMERICAN MACHINIST as to 
where certain sorts of tools or supplies 
are to be had. These go to our In- 
formation Department where the cata- 
logs of the various manufacturers are 
on file, and naturally the people who 
advertise in the AMERICAN MACHINIST 
get the preference, though the infor- 
mation is always furnished no matter 
who gets the benefit. It pays in lots 


of ways to be an advertiser in the 


American 
Machinist 


World Bldg., 
New York. 











FOR ABOUT TWENTY We can make your 


OR THIRTY DOLLARS (0) irl on 
The Universal lig \V aves tir ni 


ible than it is t 
Increases pre ction It nt on tria r n 
our Cir 


GRAHAM MFG. CO., Providence, R.!. 


Canadian A T 





C.C. Wormer Machinery Co. 


CONTRACTING ENGINEERS 





Complete Power Plants Designed and 
Erected. 


Estimates cheerfully furnished. Let us 


figure with you. 
Bargains in second-hand Engines, Boilers, 
Pumps, Air Compressors and Heavy 
Machinery. 


LARGE STOCK OF NEW MACHINERY. 


Main Orrices: 
a7, 99, 101 Woodbridge St., DETROIT, MICH. 


WARSHOUSES: 55, 57 and 59 Shelby St. 





Detrick & Harvey Planer 


with two heads on cross rail and one side 
head, 36” x 36” x 12’, 


Woodward & Powell Planer 
with two heads on cross rail, 42” x 42” x 16’. 


Machine Tools and 
Machinery Supplies. 


Baird Machinery Company, 


123.125 Water St., PITTSBURG, PA. 














FOR SALE. 
The Machine Shop 
Equipment 


Onondaga Dynamo Co. 
Syracuse, N. Y. 


Consisting of Bullard Boring 
Mill, Large and Small 
Planers, McCabe Double 
Spindle Lathe, Large and 
Small Engine Lathes, Reed, 
Fifield, 


other gor rd tools. 


Jesse L. Law, Jr., 
P. O. Box 51, Syracuse, N.Y. 


Perkins, etc., and 


Address 
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SECOND-HAND TOOLS. 


Immediate Shipment—Low Prices. 


REVISED WEEKLY 





Planers. 

60 in. x 25 ft., 2 heads and 7 ft, | 32 in. x 8 ft., 2 heads, Pond 

side post, Fitchburg 32 x 6 2 heads, Pond 
48 in. x 16 ft., 1 head, F'burg jo ** x 6 Sellers 
47° xia szhead, N.H. 26" x 7° New Haven 
42 ** x14“ gheads, F’burg 26 x 6° a2heads, Pond 
3% * gs0 * heads, Gray “a -o-@ Ames 
36 ** x ag tt head, Powell 24" x 6° Putnam 
“a* =2 1 head, P. & W. 20** x 4“ Fitchburg 

Lathes. 

6 in. x 20 ft., triple geared 24 in. x 12 ft., Standard 

o* x27‘ triple gd., Ames | a1“ x20‘ Nicholson 
so ** Pulley Lathe, Niles zo" x14" Sellers 
48 x 12 ft., triple geared 20 ** x10 * Star Tool Co. 
6% «16° Standard 19" x 8 Dustin 
36 ** xis ** New Haven 16** x10‘ Perkins 
32 ** x14" Townsend s* go ¢€ Bement ® 
30 ** x14" heavy, Pond 4° 2 9 Blaisdell 
28 ** x20 Putnam 4“ x 6 Fitchburg 

x 5° 


25 ** x10 ** New Haven 


a * Ames Mfg. Co. 


Horizontal Boring Machines. 


3 In. bar, 48 in. feed, F'burg 


8) 


28 in. upright, Barnes 
45 in. upright, New Haven 


| 2% in. bar, Nicholson 


rills. 
5 ft. Radial, Hilles-Jones 
3 ft. Radial, with tapper 


Punches and Shears. 


26 in. throat, capacity «% x1 
weight 14,000 


° | 36 in. throat, capacity 14 x1, 


weight 18,000 


Miscellaneous. 


Univ. Miller, Kempsmith 
Plain Miller, Bk. gd. Brainerd 
Shapers, Crank and Gd. 
Power Presses, Stiles 


Bolt Cutter, 44 in., National 


Screw Machine, 1 13-16 in., No. 


4, wire feed, friction head, 
Bardons & Oliver 

Slotters, 8, 10 and 11x in. 

Pipe Machines, 4 and 8 in. 


Second-Hand Tools, 


LATHES. 


x5 Robbins. | 
x5 Pratt & W. 
14x6 Blaisdell. 
x6 Pratt & W. 
16x5 Pratt & W. 
16 x6 Flather. 
16x6 Ames Mfg. Co. 
16x6 Fifield. 
Driving Wheel 


Putnam. 
16x8 Pratt & W. | 


Nwooto hot 


18x6 Lodge & Davis. 
18x8 Pratt & W. 


|'21x8 Pratt & W. 


7x20 Pratt & W. 
2x13 Pulley. 

2x20, with tpr.,NI’s. 
0 ft. swing Pit Lathe. 
35 

8 

v0 


x16 Fitchburg. 
xi4 Fitchburg. 
x12 Fitchburg. 


PLANERS. 


20x20x 6 P. & W. 
36x 36x17 N. Y. En- 
gine Co. 
60 x 60x 12 2-head 

Planer, Miles. 


48 x48 x 20 4-head 
Planer, Pond. 
48 x48x1s 1-head 


Planer, Fitchburg. 
10x7x46 Industrial 
Works, 2 heads. 


BORING MACHINES. 


No. 1 Locomotive Cyl- 
inder Boring adh, 
Newton. 

3 in. Bar Horizontal, 
Frederick Miles. 





28x12 Hori., Sellers. 

60x12 Hori., .Pond. 

14x16 Star Feed Bor- 
ing Bar. 


MILLING MACHINES. 


No. 2 Hand, Garvin. | 
No. 3 Garvin. 
No. 2 Plain, Garvin. 

Hand, Ames Mfg. Co.| 
48x14 Plain, B. & S.| 
36 in. x 36 in. x 13 ft.| 


Ingersoll,planer type. 
Pratt & W., Lincoln. 
Double Col. Grant, 

Pratt & Whitney. 

6 ft. bed Duplex, New- 
ton. 


MISCELLANEOUS. 


No. 2 3-spindle Gar-| 
vin Drill. 

48 in. Upright Drill, 
Putnam. 

16-spindle Car Wheel 
Drill, Niles ‘T. W. 

6-spindle Hendey Drill 
Press. 

14 in. P. & W. Shaper. 

1 in. Double Morgan 
Bolt Cutter. 

24 in. Gould & &E. 
Gear Cutter. 

No. 2 Perkins Screw 
Press. 

One 2 H.-P. Consolli- 


dated Speed Con- 
troller. 

Hydraulic Riveter & 
Crane, Capacity 


closing 1 in. rivets, 
pressure 35 gross| 
tons, gap 8 ft. 2in., 


with Tower Crane, 
15 tons capacity, 20 
ft. span. 

5 ton Hand Crane, 14 
ft. span. 

5 ton Hand Crane, 29 
ft. span. 

One Newton §8 ft. 
Floor Bor. Machine. 

Sturtevant Blower & 
Heater. 

No. 8 Bement Single 
Punch, 36 in. gap. 
cap. 1% in. hole in 
1 in 


1,500 lb. Bement Stm. 
Hammer. 

14 in. Slotter, Niles. 

36 in. Car Wheel Bor- 
er, Bement. 

Locomotive Cylinder 
Borer, Sellers. 


J. J. MCCABE, 
14 Dey Street, New York. 


SECOND-HAND TOOLS. 
20 in. x 10 ft. Bradford Lathes. 
20 in. x 10 ft. New Haven Lathe. 
22 in. x 10 ft. New Haven Lathe. 
28 in. x 11 ft. New Haven Lathe. 
30 in, x 12 ft. New Haven Lathe. 
24 in. Ingersoll Horizontal Miller, 5 ft. table. 
24 in. Bullard Turret Lathe, friction head. 
Many others Write for description and prices. 


The Fairbanks Co., 701-05 Arch St., Philadelphia. 
AIR COMPRESSORS. 


16 in. x 20 in. x 18 in. Hall, single. 





pe et pt et OD 





16 in.x 18 in. x18 in. Hall, single. 
9in. x 10in. x Q9in. Clayton, single. 
7in.x 9in. x Yin. Clayton, duplex. 
Sin. x Sin. Allen, belt driven. 
SHAPERS. 
16 in. Smith & Mills. 18 in. Barker & Chard. 
DRILLS. 


0 in. Mackintosh Hemphill Radial. 

70 in. Betts Radial. 

36, 30, 28, 24 and 20 in. Upright. 

LATHES, PLANERS, GAS ENGINES. 
We also have a number of small automatic 

engines and boilers combined; just the thing 

for small shops. 


Carlin Machinery & Supply Co., 


Lacock and Sandusky Sts., ALLEGHENY, PA. 





SEND FOR DETAILED LIST AND PRICES. 


THE NILES TOOL WORKS CO. 


136 Liberty Street, New York. 


ZS & LAMSON FLAT TURRET 
‘HE, latest style, good as new. 
4% BAKER BLOWER, $650. 
No. 7 BAKER BLOWERS, $575. 
Good as new. 

36 in. W. E. Gang Radial Drill. 
5 ft. Radial Drills, Alfred Box. 

Full line new Cady Power Presses. 


GEO. H. BOWLER & COMPANY, 
507-508 Williamson Bldg., 
CLEVELAND, OHIO. 


BARGAINS. 
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14 in. 6 ft. Eng. Lathe, Windsor. 
16 in. 6 ft. Fox Monitor, American. 
18 in. 5 ft. Monitor Lathe, Windsor. 


19 in. x 10 ft. Eng. Lathe, Silk. 
20 in. 8 ft. Eng. Lathe, McMahon. 
22in.x10ft. Eng. Lathe, Davis. 
30 in. x 12 ft. Eng. Lathe, New Haven. 
28 in. x 24 ft. Eng. Lathe, Wood & Light. 
20 in. B. G. & S. F. Drill, Davis. 
88 in. B. G. & 8S. F. Drill, New Haven. 
62 in Rediai Drill, Mueller. 
16 in. Crank Shaper, Steptoe. 
No. 18 Bliss-pattern Press. 
No. 36 Press, Niagara. 
50 in. Univ. Gear Cutter, Gould & Eberhardt. 
No. 25 B. G. Miller, B-Brainard. 
Grant & Bogert Milling Machine. 
900 Ib. Friction Drop Hammer, Merrill. 
Pair 40 in. Geared Hand Rolls. 
No. 1 Univ. Grinder, Diamond. 
Sensitive Drills, Presses, Millers, etc. 
Can give bargains in new and second-hand 
machines at all times for immediate shipment. 


GEO. E. AFFLECK, 
109 Liberty St., N. Y. City. 


x 
x 
x 

18 in. x Sft. Eng. Lathe, Porter. 
x 
x 





NEW CATALOGUE ELEVATING = CONVEYING 
MACHINERY eager 
“JEFFREY MFG. CO. COLUMBUS,OUSA 








New and Second-Hand 


MACHINERY. 


Lathes. 

20 ft. pit lathe, with 10 ft. face plate 

50x15 New Haven, triple grd. (practically 
new). 

36-48 x 22 Bement, grd. in face plate. 

36x24 N. Y. Steam Eng. Co. ditto, grd. in 
face plate. 

37x23 Betts, grd. in face plate, with chuck. 

30x13 Nicholson & Waterman, C. R., P. C. F. 

30x15 Fish, C. R. & P. C. F. 

27x14 Blair, C. R. & P. C. F., heavy. 

26-50 x10 Bullard gap turret lathe, double 
friction back grd. head and fitted with 
taper, 314 in. hollow spindle. 

20-25 x 10 Flather, C. R. & P. C. F. 

18 x8 Blaisdell, R. & F. 

Two 17x8 Flather, R. & F. & P. C. F., Al. 

Two 16x8 Blaisdell, comp. rest & taper, Al. 

18 x6 Lodge & Davis, C. R., P. C. F., taper at. 

Two 16 in. Dreses-Mueller back grd. monitors, 
auto. chuck. 

26x10 Gleason dou. back grd., C. R. & P. C. F 

20-25 x 10 Flather, C. R., P. C. F. 

16x8 Flather, C. R., P. C. F. 

32x16 Perkins, B. G. & P. C. I 





& tape! 


Planers. 

36 x 36x12 New Haven, 1 head 

30x 30x8 Harrington, 1 head. 

26x 26x6 Putnam, 1 head. 

16x16x4 Lathe & Morse 

Three 16 in. crank planers. 

36x 36x8 Harrington, good. 

72x60x18 Detrick & Harvey, open side, new, 
for prompt shipment. 

36 x 36x12 Detrick & Harvey open side plan 
er, new. 

48 x48 x12 Leeds, 2 heads, good. 


Milling Machines. 
Heavy pat. Pedrick & Ayer heavy univ., all 
feeds. 
No. 4 Cin. univ., all attachs. 
No. 3 Garvin univ., all attachs. 
No. 3 Cin. univ., good as new. 
P. & W. rack cutter (semi-auto.). 
No. 2 Kempsmith, plain, good. 


Drills. 
3 & 6 ft. Bickford radials, new. 
4 ft. Betts plain radial, good order. 
2 5 ft. Niles semi-universal. 
4 ft. arm Baush radial, good. 
6 in. Warren half univ. radial, good. 


Shapers. 
28 in. Smith & Mills, triple grd. 
24 in. Walcott, triple grd. 
4 traveling head shapers. 
18 in. Hendey friction good. 
18 in. Prentiss crank, good. 


Grinders. 
No. 2 B. & 8S. univ. 
No. 1 ditto. 
No. 2 & 3 Landis univ. 
Gisholt tool grinder. 
No. 3 B. & S. cutter. 
No. 14 Landis plain. 


Screw Machines. 
5¢ in. B. & S. auto. 
No. 1 P. & W., wire feed. 
20 in. x 7 ft. F. & S. univ. turret lathe. 
Davis & Egan hub machine. 


Miscellaneous. 
84 & 72 in. Bickford vert. boring mills 
42 in. R. & H. ditto. 
18 ft. Swampscott plate planer. 
250 Ib. Dinelt & Eisenhardt power hammer. 
75 Ib. ditto. 
400 to 1,700 Ib. Merrill frict. drop hammers. 
600 Ib. P. & W. drop hammer. 
S. P. Ruggles rotary splitting shear for safe 
manufacturing. 
1-spindle Garvin profiler. 
2-spindle P. & W. profiler. 
12 ft. Knowlton boring mill, Al. 
3 in. bar Binsse horiz. boring mach. 
6x6x % in. Hisles & Jones angle iron shear. 
Heavy double end punch & shear, cap. 1% x 
% in. 
No. 5 Mossberg & Granville power press, fine. 
Also large stock of other tools. 
prices and descriptions. 


Prentiss Tool & Supply Co., 
115 Liberty St., New York, N.Y. 


Buffalo, 507 D. S. Morgan Bldg. 
Pittsburg. 120 Ist Ave. 
Boston, 200 Franklin St. 


Send for 
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SPECIAL BARGAINS 


Second-Hand Machinery. 


{ each new 40, 50, 60 and 72 inch Wais & King 2 head 
Boring Mills, swing 4 inches over size. 


UPRIGHT AND 
60 x 23C_ R.. Gage RADIAL DRILLS 
57 x 16 Pl. K., Putnam | 62 in. new radial Mueller 
go x 24 C. R., 3 tools, shafting | yo ft. radial, McNaul 

rests, New Haven 9 ft. radial, Alfred Box 


LATHES 


28 x 17 C. R., Fifield 80 in radial, Dietz 
25x10 C. R., New Haven 32 ** slid. head, Blai-dell 
24x17C. R. New York 28 * slid. head, Lodge & D. 
24x 12 C. K., Putnam 25 * B G., P. F , Barnes 
22x 10 C. R., Fitchburg 2a B.G., P. F., Sibley & W 
22x 10 Pl. R., Niles 24 “* slid. head, Bickford 
2ox 8C.R., Pratt & W a1‘ W.&L., Hamilton 
20 x 22 Pl. R., Niles 20 ** W.& L., Shro-k 
2ox 8C.R., Wheeler 20 ** B G.. P. F., A. S. Davis 
20x 6PI.R.,Gray 20° W.&L., Barnes 
18 x 8 PLR.& taper, Pratt &W. | 20 W & L., Prentice 
wx 8 a . 5 er, | _ nd | 25 sensitive and 20 in. Drills 
Wwe 8R.& ones ¢ am 
16x 6C.R., Porter SCREW MACHINES & 
15x 6C. & R.. Prenti .. TURRET LATHES 
14x 6C.R., Lodge & Davis . ange ae 
uss OR. AF. Reed es 
14x 6stud Reed No 
4x 5 + & F., Lr dge-Shipley | 20°} a 
50 other 12, 14 and 16 in. Eng se i P 
Lathes g in. Garvin ' 
13-16 Lodge & Davis 
PLANERS A in Am Tool Works Co. 
0. 2 Pearson 
60 x 60 x 14 Sellers No. 3 Jones & Lamson 
36 x 35 x 13 Spiral dr., Sellers 2 x 24 flat turret, Jones & Lam. 
32 x 32%5 Wood & Light 16 in. B. G. turret, Garvin 
30 x 30 x 8 Wilson 18 in frict. head, Lodge & D. 
30 x 30 x 5 Whitcomb 22 in. set over tail, Reed 
27x27 x5 New Haven 22x 7 Pratt & Whitney 
16 in. crank, Whitcom 18 x 6 Lodge & Davis 
48 x 48 x an Gray Double head turret, Pearson 
MISCELLANEOUS 


BORING MILLS 


25 Speed L athes 
84 inch double head, Sellers « ee, Oy 


so rin, x 144 in. Buffers 


_— single nead, lron Tumbling Barrel 
60 18x3 dble. water Grinder. Spfid 
No, 644 water Grinder, Diam'd 
HAMMERS 20x 3 double water Grinder, 


Leland & F 
in. tl iroat grd Pu m h.¥y in % 
= 4 in % 
No 3Am.G cae, h., cap 
u. ft. per hour. good as new 
18 x 36 in. portable Keyes ater 
18 in. Keyseater, Morton 
6 spindle grd. Nut Tapper, 14 
in. cap., Rement 
6 x 18 horiz. Cyl. Boring Mac} 
No. 64 Toledo Power Press 
Travl. head Shaper, Fitchburg 
Travl. head Shaper, Sellers 
oil Separator. S ringfeld 
MILLING MACHINES 2 in m ut. off Machine, Betts 
68 in. x 14 in. platen, univ., all | Centering Machine, Pratt & W 
feeds, vert. milling and ro- | 100 light Dynamo, Mather 
tary attachs., Pedrick & A Nos 4.4%, >, 3 & 4 Root Blower 
No. 2 plain, a.) smith Nos. 7 & 7% Baker Blowers 
No. oe hand 2 spindle Profiler, Pratt & W 
No. 6% Lincoln, Brainard Sellers Axle Lathe 
one 2 Lincota. Pratt & W Pulley Tapp. Machine, Newton 
No. 4 plain, Garvin 2 spindle horiz. Boring Mach 
No. 3 Lincoln, Garvin No. 33 Blower, Sturtevant 
No. 3 hand, Garvin 14 and 2 in. Bolt Cutters 
No. 1 universal, B. & S bg Rivetiag Machines, Adt 
48 in spur gear cutter,Brainard | 3 American Gas Furnaces 
48 in. univ. gear cutter, Pond Hub Machine, Garvin 
Dble. col. Lincoln, Pratt & W., ‘ ‘ 
12 new piain & univ.,Vesterlein Write for What You 
No. 4 B. vert., Becker B. Want. 


1400 Ib. bo ar’ | lift drop, Merrill 
600 ** * Hlion * 
600 ** steam ‘** * Fer.&M. 
aso ‘* Merrill lift drop, Cady 
200 * upright, Beaudrey 

150 “ drup, Mossberg 

70 * helve, Bradley 


7 
80 * sei Knowlton 
= * 5 Penny 
so “ uprignt, Hackney 
50 “ spring. Mayer 
50 ** fvot, Standish 


Large Stock New Improved Machine 
Tools constantly on hand. 


J. H. Dawson Machinery Co., 
39-41 South Canal St., Chicago, Ill. 


FACTORY FOR SALE. 


Complete with heat, light and power. Ready 
for occupancy. Ten acres of land. Five trunk 
railroads. Suitable for almost any line of 
work. Beautiful city of 45.000 inhabitants. 
For particulars address 


THE SINGER MANUFACTURING CO., 
South Bend, Ind. 


Largest Stockh of ... 


Machine Tools, 
Boilers, Engines 


« Dynamos. 


Send for Special Detail Catalog of Two 
Thousand Pieces. 


FRANK TOOMEY, 


427-431 N. Third Street, PHILADELPHIA. 
Long Distance Telephone 261-262. 














Wormer’s List: 


(List corrected Weekly.) * 


RAILWAY TOOLS. 


MISCELLANEOUS. 


Horizontal Cylinder Borers 37_!inch Double Head Baus! 
No 1 Toled ) Press Boring Miil, like new 
No.4 . | a4 in. x a2 ft. single head Axle 
Wire Former Automat |} Lathe 
| 
| 





Keyscaters, Baker & Davis } 16 in. x a2 ft. self centering, 
Tapping Machines, Garvin Single head Axle Lathe 


Boring Bars | 
B.& £ Polishing and Finish- | LATHES. 
ing Machines 11 in, x4 ft. 3 in.. ft. pr. Barnes 
36 inch G. & E. Gear Cutter 11 x4" Sebastian 
soinch G. & E. Gear Cutter, | 12" x4“ Baxter 
Automatic 13 ** x 5 ** Sebastian 
31 ** Vertical Boring Mach. 4 °° x6" G.&B 
Centrifugai Oil Extracter 16 ** x6 Blaisdell 


Ligh ing and Plating Dynamo | 18 “* x 8 ** New Haven 

Plate Planers Sellers Lathes from 1o to 36 in. swing, 
Pipe Machines, Saunders both new and second-hand, 
Pipe Machine, Armstrong constantly in stock — 105 
Roi Corrugating Machine lathes to select from 


§2 inch Cupola 

Lead Rolls j SHAPERS. 
Centering Machines 14 In, crank, Walcott 
Cutting-off Machine so in. 6 ft.. reversing head, 
25 H. P. Rope Transmission N. Y.S. Eng. Co. 





: ) H. P. Boil 30 in. Fox. 
: ) ne P. f arse Complete stock of new. 
5.7 1344 H_ P. Gas Engines DRILLS. 


Screw Ma hines Turret Lathes, | 10 inch sensitive, Fulton 


Bowers, Wo_d- working Ma is 6 * «6sid.- hd.. W.& R 
hineryand a large stock of | g ft. plain radial, D.S & B. 
general machinery ° o Gardner 


5 

2 spindle adjustable, F. & B, 
15 inch Burnham 

3 spindle B. & D 

6 spindle turret, Quint 


MILLERS. 


No. 1 plain Garvin 
No. 1 plain, Lodge & Davis 


Bench and hand millers, Garvin | 7); > : 

and Ames Lincoln millers 26inch Prentice, S, H., B. G. 

PLAN 35 inch Blaisdell 
ANERS. HAMMERS. 

16 In. x 2 ft. x 15% in. Bra Aford 35 Ib. Justice 
17 ** xazin. x 4 ft. Whitce so ** board lift, P. & W. 
go ** x30" xsft gin Alan no so ** upright helve, Beaudry 
? 2a a> Parsley 100 ** Cox 
Complete stock of new. 1000 ** board lift, Bliss 


Tools Inspected and Repaired in Our 
Own Shop. 
Our stock List will help you select that new 
machine. It is a good thing to have on file. 
Yours for the asking. 


C. C. WORMER MACHINERY CO. 


Foot of Wayne St. DETROIT, MICH. 


Partial List Second-Hand Tools. 
LATHES. 

Rin. x6ft. Fay & Scott, with chuck. 

14 in. x Blaisdell. 14in. x5 ft. Putnam. 

14 iu. x 6ft. Flather, with compound rest. 





a | 
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15 in. x 6 ft. Fitchburg. 
16 in. x Gft. Flather, with compound rest. 
16 in. x 6 ft. Blaisdell, with rise and fall rest. 
16 in. x6 ft. Reed, with rise and fall rest. 
16 in. x 8 ft. Reed, with compound rest. 
20in.x14ft. Rahn. 21in.x 7% ft. Draper. 
24 in. x 14 ft. Blaisdell. 30 in. x 24 ft. Johnson 
38 in. x ly\& ft. New Haven. 

PLANERS. 
20in.x20in.x 4ft. Lathe & Morse. 
22in.x22in.x 5ft. Flather. 
25 in. x 25in.x 4ft. Davis. 
26 in. x 26 in. x 11 ft. Flather. 
30 in. x sV in. x 8 ft. Wheeler. 
32 in. x 32in.x 8 ft. Providence. 
60 in. x 50 in. x 18 ft. Betts, two heads. 


SHAPERS 
24 in. Hendey. 
15 in. Hendey. Traverse head shaper. 
UPRIGHT DRILLS. 
20 in. Prentice, plain. 
21 in. Prentice, square table, complete. 
25 in. Snyder, complete. 
Sensitive drills, 1, 2, 3 and 4 spindles. 
Suspension drill, Prentice. 
MILLING MACHINES. 
Lincoln miller, No. 2, Pratt & Whitney. 
tland miller, No. 3, Garvin. 
Large index miller, Brainard. 
No. 14% universal, Brainard. 
Vanderbeek universal miller. 
SCREW MACHINES. 
No. 2 B. & O., plain. No. 3. B. & O., complete. 
No. 6 B. & O., with forming attach., code word 


Jenks. 

Fox turret lathe with chasing bar. 
MISCELLANEOUS. 

Sellers cylinder boring machine. 

Bliss power presses. 

Electric crane, 6 ton, 25 tt. span. 

Diamond face and hole grinders. 

Cutting-off machines, Hurlburt, 2, 3 and 4 in 

Walker twist drill grinder. 

Stevens pulley lathes, 30 and 36 in. 


HILL, CLARKE & COMPANY, 
156 Ouiver Sr., BOSTON, MASS. 


123 Liberty St., New York, N.Y. 
14 So. Canal St., Chicago, Ill 





FOR SALE. 


One 84” Pratt & Whitney GEAR 
CUTTER. Semi-automatic. For spur 
gears only. Bullard Machine Tool 
Co., Bridgeport, Conn. 





Desirable... . 


Second-Hand Machinery. 


LATHES 
14x4™% Putnam. 
14x5 Lathe & Morse. 
14x6 Boggart, rise and fall rest. 
15x6 Wood & Light, rise and fall. 
15 x6 Springfield, 10 in. independent chuck 
16x6 Putnam, and chuck. 
16x7 Lathe & Morse. 


20x 7 Conway, plain rest and pr. cross feed 
28 x 20 Harris. 

20 in. Potter & Johnston turret lathe. 

62x 14% New Haven, triple gr., In fine cond 


MILLING MACHINES 


No. 1 Brown & Sharpe universal 
No. 2 Garvin hand miller. 


No. 1 Garvin universal 

No. 4 Garvin. 

No. 2 Garvin. 

No. 2 Pratt & Whitney hand. 

No, 2 Pratt & Whitney, Lincoln pattern 


Pratt & Whitney, Lincoln pattern 
No. 3 Kempsmith. 

Lipe universal 

Lodge & Davis universal. 


PLANERS. 
6x 20x4% one head planer. 


x 
3x36x8 one head planer. 
2x 60x 14 Betts. 

PRESSES 
Crosby foot press. 
No. 123 Ferracute drawing 
No. 6 Waterbury-Farrel 
D2 Ferracute drawing. 

SCREW MACHINES 

No. 1 Brown & Sharpe automatic. 
14 in. Brown & Sharpe auto. turret lathe 
2 in. Cleveland automatic 
18 in. Davis & Egan screw machine. 
No. 1% Dreses Mueller screw machine. 
24 in. x 7 Garvin turret lathe. 
No. 2 Hartford automatic double spindle. 
1% in. Hartford automatic. 
2% Hartford automatic. 
20 in. Potter & Johnson turret lathe. 
16 x5 Pratt & Whitney. 
22x8 Lodge & Shipley screw machine 
Garvin hub forming machine. 
No. 2% Pratt & Whitney, 1% In. 
No. 3 Pratt & Whitney, 2 in. 
No. 3 Pratt & Whitney, 2% in. 
No. 3 Pratt & Whitney 2! % in. 
No. 1 Prentiss. 


» 

” 

» 
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DRILLS. 
22 in. Hamilton, B. G. & P. F. 
24 in. Barnes. 
24 in. Schumacher. 
4-spindle Pratt & Whitney. 


BORING MILLS. 


80 in. Sellers. 84 in. Pond. 


GRINDERS 
Diamond cup grinder. 
Garvin grinder. 
Gisholt tool grinder. 
Universal bench grinder. 
Grindstone frame and stone. 
Brown & Sharpe universal tool grinder. 
Diamond cone grinder. 
Cincinnati cutter and tool grinder, plain 


MISCELLANEOUS. 
No. %4 Garden City positive pressure blower. 
1 in. Acme double bolt cutter. 
Bolt pointer. 
Cutting-off machine. 
Vulcan brazer. 
2% in. Betts cutting-off machine. 
Springfield oil separator. 
Double scarfing machine, Waterbury-Farrel. 
Fox tube cutter. 
Tapping machine. 
Spoke header. 
Ames 2-spindle profiler. 


A large stock of new machinery. 
Send for our catalog. 


MARSHALL & HUSCHART MACHINERY CO., 


62-64 So. Canal Street, CHICAGO, 
Cleveiand Office and Warehouse. 24-06 Lake Street. 
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Starting With Does It Pay To Use 
Plain Turning Single Point Tools? 


Where they make one 






Sold on Trial. 


T ions whic ‘ 

ae operations peg amy be cut the ‘ Rivett’’-Dock 
performed on our ‘‘Rivett’’ Pre- Threading Tool makes 
cision Lathe are almost endless. a hundred. It’s designed 


to do rapid, accurate dup- 
licate work and it meets 
the requirements fully. 

Once set no further ad- 
justments are necessary. 

Better make its ac- 
quaintance. We'll help 
you out—will send one on 
trial to any responsible 





The operator can always count 





on the work being absolutely firm. 
correct. CATALOG FREE. Write For Our CaTatoa. 
Faneuil Watch Tool Co. |The Rivett-Dock Co. 
BRIGHTON, BRIGHTON, 
Boston, Mass., U. S. A. Boston, Mass., U. S. A. 

















PRATT @ WHITNEY CO. 





Patent Eccentric Relief 
gives a Smooth Glass 
Surface. 





REAMERS 


Small Tool Department. HARTFORD, CONN. 


Send for New Small Tool Catalog A to 136 Liberty Street, New York. 





OFFICES: 


New York: 136-138 Liberty St. Boston: 144 Pearl St. Philadelphia: 21st and Callowhill Sts. Pittsburgh: Frick Building 
Chieago: 46 South Canal St. St. Louis: 516 North 3rd St. Dayton: 152 Salem St 








This is Slocomb’s 
Shop Set No. 19. 


At least one such set of micrometer 
calipers should be in every tool room. 
We’ve got micrometer making down 
to a nicety ; making them better and 
cheaper all the time and we give the 
buyer the benefit. Last week we 
showed Machinist’s Set No. 21. That's 
the set for the individual. This No. 19 
should belong to the shop. Our cat- 
alog shows many micrometers. 


J.T. SLOCOMB COMP’Y, 


Providence, R. |. 
Foreign Agents,— Chas. Churchill & Co., London, Birming- 




















ham, Manchester, Glasgow. 
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THREAD MILLING MAGHINGBS. 





Made in two sizes: 
6x 14” 6 x 80” 


Higher Quality 
and 


25 to 500 per cent. See page 2 
~ 7& aie , 
increased output for samples of 


over lathe cut work done on this 





threads. machine. 


6x So" Thread Milling Machine. 


PRATT & WHITNEY GO., 


136-138 Liberty St., New York. Works: Hartford, Gonn.,tTU.S.A. 
OFFICES: ae 


Boston: 144 Pearl St Philadelphia: 21st and Callowhill Sts Pitts v rick Building Chicago: 46 8 Canal S 
St. Louis: 516 North Srd St Dayton 152 Salem St 





16, 18, 20, 24 


66 e © © 99 
Gincinnati” Traverse Shapers, 1°:45¢70;4 


ide are the latest and highest 





development of this type 
of machine tool. They 
are rigid, accurate and 
powertul, and, stroke for 
stroke, are the heaviest 
by the scale. All feeds 
are operated from the 
head, or saddle, where 
most convenient to the 
workman. 


The Cincinnati Shaper Co., 


Cincinnati, Ohio, U.S.A. 


EIGHTEEN-INCH SINGLE HEAD TRAVERSE SHAPER. 








A Patent Countershaft with Self-Contained Belt Shifter. 





‘ 


Pull to start it — pull to stop it. Can 
be placed at any height. Works equally 
well high or low. Rope so arranged 
it can be passed around pulleys, led 

along any large machine and belt : seu hounons 
controlled from any point. The other Saiuct BEL’. 
“points” are yours for the asking. 
Catalog ? 








Builders Jron Foundry, 
Providence, R. I., U.S.A. 





Just pull it—that’s all. 
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Brown & Sharpe Mfg. Co; 


PROVIDENCE, R.I., U.S.A. 


All Divisions to 360 


Obtained by 












Differential 
Indexing. 








Detailed Information 
Upon Application. 








Black Diamond Files and Rasps 


PERFECT ALWAYS 


<r MAR, 





Twelve Medals 
Awarded at 
International Expositions 





For Sale Everywhere 


G. & H. BARNETT CO., - Phila., Pa. 














when you want a tool, 


Frankly Speaking, <2: <2": «: 


you must rely upon, cometous. YOU WILL GET IT. 
Drilis, Reamers, Taps, Cutters, Etc. 


Our Cataloy is yours for the asking. 


CLEVELAND TWIST DRILL CO., 


New York. 


TRADE 


4 


MARK. 


Cleveland. Chicago. 








Compression cos: 
Coupling 
Requiring No Keys 
Has successfully stood the test for eleven 
years, and is still being shipped on trial, or 
money returned if you want it. All sizes 
kept in stock, 
R. J. Stuart’s Foundry & Machine Works, 
NEW HAMBUAG, N. Y. 


Bristol’ s Patent Steel Belt Lacing. 


The most per- 
fect fastening for 
all kinds of belting, 


Greatest Strength 
Least Material. 


SAMPLES FREE. 


- =- Warersury, Conn. 


Stuart’s 
Patent 














Ready to Apply. 
THe Braisror Co., 


Finished Joint. 











RAWHIDE GEARS 


MANUFACTURED BY 


HORSBURGH & SCOTT, Clevelond, 


GArONepictrargunra 
R I NDE SLY @ CoLiss i i 


SEND FOR NEW ILLUSTRATED CATALOGUE —&—" 


Hack Saws For Every 


[9 possible purpose. For 
' + cutting any sort of 
metal. These are Hack 
“Sere Saws of a known and 
Ask for details. 








tried quality. 


WEST HAVEN MFG. CO., New Haven. Conn. 








he B. & S. Patent Improved 
Drop Hammer Embodies— 


Features Mechanical 
sug gested principles 
r by which 
thirty increase 
years’ the 
experience productive 
in the capacity 
DROP- of 
FORGING the 
Industry. machine. 
See i See 
Catalog D. j Catalog D. 





The Billings & Spencer Co. 


HARTFORD, CONN., U S.A 
No. 8 Long Lane, A'dersyate St., London, E. C 





‘We manufac 4 
« sizes of 
and four sizes of | n{- 
versal Milling Ma- 
chines. Send for de- 
scription of special 
features 


The 

R. K. LeBlond 
Machine 

Tool Co., 


Cincinnati, 
Ohio, 


The Niles Tool 
Works Co., Eastern 
Agents. J. Lamber- 
cier & Co., Geneva, 
Sole Agents for 
Switzerland. 








Buffalo Engines. 
HIGH SPEED—AUTOMATIC—SELF-OILING. 





BUFFALO FORGE CPMPANY, 
BUFFALO, N. 




















